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GENERAL WATER AND SEWER STANDARDS

1.1. General Requirements

1.1.1. Introduction

The Stafford County Water and Sewer Design and Construction Standards set forth the
requirements that govern the design and construction of all water mains, sanitary sewers
and wastewater pumping stations that will become part of the County's public water and
sewer system.

It is the County's desire to encourage qualified professionals to seek new and better
solutions to complicated technical problems. However, in the interest of orderly
controlled development and expediting the processing of plans and construction, certain
standard procedures and the use of these design standards are necessary.

This manual is supplementary to the Virginia Waterworks Regulations and the Virginia
Sewage Collection and Treatment Regulations and to the requirements of other local,
State and Federal Agencies having jurisdiction. Where conflicts exist, the more stringent
requirements shall apply. Nothing herein shall be deemed to waive or modify other
requirements of existing regulations and law. It is encouraged that conflicts be brought to
the attention of the Public Utilities Administrator.

The Public Utilities Administrator, in administering these standards, shall treat them as
mandates rather than guidelines unless the language clearly specifies otherwise. The
Administrator may allow for a variation of a given standard where the effect of such
variation is in keeping with established engineering practice and procedure. Variations
from mandatory policies or requirements will not be permitted. In all cases, deviations
from these Standards must be specifically called out and shown on the project plans.
Approval of the project plans by the Public Utilities Administrator is approval of the
deviation only if the deviation is identified as such on the project plans.

Users of these standards should keep in mind that it is the goal of the County to provide
to its customers the best public water and sewer system available. Design engineers,
material suppliers and construction contractors should consider their efforts to be no less
than would be acceptable to them if they were the owner, operator and maintainer of the
system. All public utility construction in Stafford County shall be equal to or better than
these standards.

Comments or suggestions on this document should be submitted in writing to the Product
and Design Review Committee.
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1.1.2. Project Plans Review and Permitting

All project plans shall be submitted to the County for review in accordance with Section
22-76 and Article XIV of the County Code. Project plans are generally submitted to the
Department of Planning for review by affected agencies and departments. The applicant
shall follow Department of Planning procedures in submitting new and revised project
plans for review. After all comments have been resolved, the applicant shall submit
project plans to the Department of Planning for signatures and distribution of approved
project plans. Should a project involve only the Department of Utilities, the Department
of Utilities may direct the applicant to submit project plans directly to the Department of
Utilities for review and approval.

Under provisions established by the VDH, the County has local review authority for
water mains of twelve inch (12”) diameter and smaller. However, the local review
authority does not include approval authority. All project plans that undergo local review
must receive approval from VDH before the project plans will be approved by the
County.

All project plans containing water mains larger than twelve-inch (12”) diameter, water
pumping stations, or water storage tanks must be submitted to VDH for review and
approval. These plans will be submitted to the VDH by the County after review and
comment by the County.

Under provisions established by the DEQ, the County has local review authority for
gravity sewer mains and force mains of twelve inch (12") diameter and smaller and low
pressure sewer systems with grinder pumps maintained by the County. However, the
local review authority does not include approval authority. All project plans that undergo
local review must receive approval from DEQ before the project plans will be approved
by the County.

All project plans containing gravity sewer mains or force mains larger than twelve-inch
(12”) diameter, wastewater pumping stations, low pressure sewer systems with grinder
pumps maintained by the homeowner, or vacuum sewer systems, must be submitted to
DEQ for review and approval. These plans will be submitted to the DEQ by the County
after review and comment by the County.

Project plans approval is valid for a period of twelve (12) months from the date of
approval. If the construction is not in progress at the end of that period, or if construction
becomes inactive for a period of twelve (12) months, the project plan approval shall
become void. Project plans then will have to be resubmitted as a new project, if deemed
necessary by the County, to conform to the most current Standards.

After approved project plans are received by the Department of Utilities, the owner may
apply for a water/sewer construction permit from the Department of Utilities. The
construction application form will be prepared by the Department of Utilities and shall
include the owner’s certification that a civil engineer has been retained to certify

General Standards Page G-2 March 2006



Stafford County, Virginia Water and Sewer Standards

construction as required by Section 1.1.12.E and to provide Record Drawings. A sample
form is included at Appendix 2. The owner shall obtain an original form from the
Department of Utilities, complete Sections | and |1, and return the application form to the
Department of Utilities a minimum of five working days before a construction permit is
requested. The Department of Utilities will retain the form until an officially approved
set of plans is received from the Planning Department, after which it will be available for
payment and issue. A complete application for the construction permit (i.e. approved and
paid for) shall be in the hands of the Department of Utilities a minimum of two (2)
County working days prior to the commencement of construction. No construction of any
kind involving water and/or sewer facilities shall be performed until all fees have been
paid and the Department of Utilities has issued a construction permit.

In addition to the Department of Utilities construction permit, the owner/developer is
responsible for obtaining all other required permits from all other regulatory agencies,
such as VDOT, before construction can be started. All permits and an approved set of
project plans shall be available for inspection by the utility inspector at the construction
site.

1.1.3. Utility Coordination

The design engineer shall coordinate water and sewer design with storm drains and all
other utility design and construction so that there are no conflicts. The location of both
future and existing utilities must be shown on the construction plans and profiles.

The design engineer shall be responsible for obtaining precise locations of all existing
utilities and physical features through field surveys and current record locations. It may
be necessary for the engineer to dig test holes to verify existing utility line locations. The
test hole information shall be shown on the plan and profile views.

The contractor shall call "Miss Utility" at 1-800-552-7001 at least 48 hours in advance of
initiation of construction.

1.1.4. Definitions and Abbreviations

The following definitions and abbreviations are included for reference.

Definitions

Board Stafford County Board of Supervisors.

Director Stafford County Public Utilities Administrator

Engineer The professional engineer or qualified licensed surveyor responsible for

the project plans and specifications.

Project Plans The site plan, subdivision plan or public improvement documents
containing the construction drawings and specifications for water and/or
wastewater systems.
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Abbreviations and Symbols

Reference to a technical society, institution, association, governmental authority or design
parameter is made in accordance with the following abbreviations:

AASHTO American Association of State Highway and Transportation Officials

AGC Associated General Contractors of America, Inc.
ANSI American National Standards Institute

ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers
ASSE American Society of Sanitary Engineers

ASTM American Society for Testing and Materials
AWWA American Water Works Association

DEQ Virginia Department of Environmental Quality
fps feet per second

gpm gallons per minute

ISO Insurance Services Office

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

psi pounds per square inch

SSPC Steel Structures Painting Council

VDH Virginia Department of Health

VDOT Virginia Department of Transportation

VUSBC Virginia Uniform Statewide Building Code
WEF Water Environment Federation

VESCH Virginia Erosion and Sediment Control Handbook

All definitions of Section 25-1 of the Stafford County Code are included by reference.

1.1.5. Soil Erosion and Sediment Control

The installation of water and sewer mains and the construction of water and wastewater
pumping stations are subject to Chapter 11 of the Stafford County Code, Erosion and
Sediment Control. No project shall begin until the proper permits are obtained and the
required erosion and sediment control devices are in place and functioning. Erosion and
Sediment control measures must be shown on the project plans.

1.1.6. Easements

Water and sewer utilities that will become the property of the County, and that do not lie
wholly within a public right-of-way, shall require exclusive easements dedicated to the
County for public use.

Before site plans, subdivision construction plans, or other plans that include water and/or
sewer construction can be approved by the Department of Utilities, all off-site easements
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for water and sewer lines to be constructed from the plans must be obtained and recorded
with the grantee being the County of Stafford. Final subdivision plats cannot be filed
until all easements necessary for water and sewer service for the project are obtained and
recorded.

When deemed necessary by the Director and in order to assure maximum utilization of
the public water and/or sewer system, easements shall be extended to adjacent properties.
Sizes, elevations, and alignments of water and sewer mains and appurtenances shall be
designed to include adjacent parcels. Where future water or sewer main construction may
adversely affect nearby residents or will be logically required in the future, the Director
may also require that water and/or sewer mains also be extended to adjacent properties. It
may also be necessary that appropriate easements be provided to allow adjacent
properties access to water and sanitary sewer lines. In order to assure routine and
emergency maintenance, access (ingress/egress) easements shall be provided.

Water mains may be constructed on private property provided that the property owner has
provided a duly recorded easement with a minimum width of twenty feet (20") centered
on the water main. Increased easement widths may be required by the Director due to
line size or access requirements.

Sewer mains may be constructed on private property provided that the owner has
provided a duly recorded easement with a minimum width of 20 feet centered on the
sewer main. The minimum easement width between houses or other structures shall be
25 feet. The easement shall be on common property and not on the lots where the
structures are located. Where the sewer is in excess of ten feet (10”) deep, and located in
open and less-densely developed areas or between houses or other structures, the
easement width shall be increased in width on a 1 to 2 depth to width ratio.

Combined sewer and water easements shall be a minimum of 30 feet in width with both
mains ten feet (10") from the edges of the easement.

All easements shall be restored as nearly as possible to their original condition after
construction. An acceptable ground cover shall be sown or planted and necessary
measures to prevent erosion shall be completed within 30 days of pipe installation.

1.1.7. Protection of Public Utilities

The owner or developer of private property where water and/or sewer lines will be laid
shall be responsible for ensuring that manhole covers, valve boxes, etc. are not covered
or damaged. It shall be the responsibility of the owner or developer to replace pavement,
sidewalks, and other improvements damaged or removed by the County while performing
any maintenance functions within a dedicated easement located on private property.
Examples include: Shopping centers, private roads, parking lots, or other private

property.
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Changes of grade, fences, buildings, and other permanent structures shall not be
constructed within a water or sewer easement unless the Director grants specific
permission. No shrubs, landscaping, or other obstacles shall be placed within a water or
sewer easement that would render the easement inaccessible for equipment. Trees may
not be placed in an easement under any circumstances. The Department of Utilities is not
responsible for any damages to any structures, landscaping, or other facilities that have
been placed within a water or sewer easement.

1.1.8. Inspections

In accordance with Section 25-80 of the County Code, all water and sewer construction
work shall be inspected by the Department of Utilities.

The owner, developer, or contractor shall employ a certified testing firm to conduct
laboratory soils testing and field density testing for all backfill operations. The contractor
shall schedule soil sampling and laboratory testing for all backfill materials sufficiently in
advance so that results are available in the field before each material is used. The
contractor shall ensure that a trained soils technician is on site at all times when backfill
operations are in progress. For utility trenches, each lift shall be tested at intervals not
exceeding 200 linear feet. More frequent testing shall be conducted if directed by the
Utilities Inspector. Field reports shall be provided to the Utilities Inspector on a daily
basis. Copies reviewed by a Professional Engineer shall be provided to the Utilities
Inspector on a bi-weekly basis with a statement as to whether the compaction meets
project requirements. At the end of construction, the engineer shall certify that all
compaction involving utility work met project requirements. Any underground
construction not inspected and approved prior to backfilling will be required to be
removed and reinstalled before acceptance.

1.1.9. Revisions of Approved Project Plans

In the event that an owner or developer desires to deviate from project plans that have
been approved by the Director, or to make any changes or revisions therein, he shall make
a request for authorization to do so to the Director, in writing, and state the reasons for
the request. Revised project plans and other substantiating data shall accompany the
request in such manner, form and quantity as was required for the original applications.

The Director has the authority to require the owner or developer to make changes in the
types of materials and methods of construction if the actual field conditions are different
from the conditions shown on the project plans.

1.1.10. Violations

When a utility inspector determines that a violation has occurred under the terms of these
Standards, the inspector shall verbally notify the person in charge and specify what is
required to correct the deficiency and when the correction is to be completed.
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If the violation is not corrected in the time specified, the County may immediately serve
notice of violation upon either the permittee or his agent in person or by registered or
certified mail. Such notice may set forth the measures that must be completed in order to
comply with these Standards and may specify a date by which such measures must be
completed.

If the violation is not corrected by the specified date, the Director may take one or more
of the following actions:

A Request the Commonwealth's Attorney to prosecute for conviction and
fine or imprisonment pursuant to the appropriate statute;

B. Request the County Attorney to obtain an injunction to cease a continuing
violation;

C. Revoke the construction permit;

D. Issue a stop work order for that portion of the work; and/or

E. Authorize the Department of Utilities to perform emergency corrective

work at the contractor's expense.

1.1.11. Tentative Acceptance Inspection

At the completion of construction of any water and/or sewer project, the developer or
owner responsible for construction shall notify the Director, in writing, that the work has
been completed and request a tentative acceptance inspection. This request shall include
the requirements of section 1.1.12.E.

Prior to the tentative acceptance inspection, the Contractor shall clean up the site of the
work, including all rights-of-way, leaving it in as clean, neat and sanitary condition as
originally found, and shall remove all machinery, tools, surplus material, temporary
buildings, and other structures from the site of the work.

Tentative acceptance inspections that are postponed due to contractor’s failure to properly
clean up the site may result in the assessment of additional charges to the
developer/owner for the inspection.

Upon receipt of the request for a tentative acceptance inspection, the Director will make a
comprehensive inspection of the constructed facilities, examining in detail for
conformance of the work with approved project plans, alignment of sewer lines,
infiltration leakage, workmanship, operation of equipment and other factors to the
satisfaction of the Director and the best interest of the County.
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A responsible representative of the developer or owner must accompany the Director or
his designee on the tentative acceptance inspection provided for in this section. The
developer or owner shall furnish whatever is necessary for conducting the inspection.

Deficiencies that are found to exist during the tentative acceptance inspection will be
pointed out to the developer or owner. Subsequent to the inspection, the developer or
owner will be furnished, in writing, a summary of the deficiencies found, the correction
of which is required. Upon notification that all construction deficiencies have been
corrected, the Director may reinspect all such work.

1.1.12.  Acceptance by County of Completed Facilities

The Director will accept newly constructed water and sanitary sewer service facilities into
the public utilities system of the County upon satisfaction of the following conditions:

A. In the opinion of the Director, all certifications required by Sections 1.1.6
and 1.1.8 have been received and all requirements of Section 1.1.11 have
been fulfilled or the developer or owner has made arrangements
satisfactory to the Director to have them fulfilled.

B. A set of record drawings meeting the requirements of Section 1.2.3 has
been submitted and approved by the Director.

C. All matters relative to specific contracts between the developer or owner
and the County are in order.

D. Payment has been made by the developer or owner for all fees relative to
applications and inspections.

E. A civil engineer registered as a Professional Engineer in the
Commonwealth of Virginia certifies that the work has been completed in
accordance with the approved plans and specifications.

F. Explicit written understanding exists between the developer or owner and
the Director that the developer or owner shall be responsible for and
obligated to correct any deficiencies in construction for a period of one
year from the date of tentative acceptance of the facilities by the county.
This condition will be stipulated in the written form of acceptance issued
by the Director.

Acceptance of the newly constructed facilities, when approved by the Director, will be
made, in writing, to the developer or owner responsible for the construction. The
issuance of the written forms of acceptance of any such facilities shall constitute an
irrevocable agreement between the developer or owner responsible for construction and
the Director that the Board of Supervisors, acting for the County and any of its officers,
agents, servants, or employees, shall be saved harmless by the developer or owner from
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liability and responsibility of any nature and kind for the cost of, or payment for, labor
and equipment used in construction of the accepted facilities or on account of any
patented or unpatented invention, process, article or appliance manufactured for, or used
in construction with the intended operation of, the accepted facilities.

Certificate of occupancy permits will not be issued for any buildings within any
subdivision or development until the water and sewer facilities have been accepted in
accordance with this Section.

Upon tentative acceptance of the improvements, the developer’s or owner’s security may
be reduced to ten percent (10%) of the original security amount.

1.1.13. Final Inspection

Final inspection of the constructed water and sewer facilities will occur not less than one
year after acceptance of the facilities and when final road paving has been completed.

Upon receipt of the request for a final inspection, the Director will make a comprehensive
inspection of the constructed facilities, examining in detail for conformance of the work
with approved project plans, alignment of sewer lines, infiltration leakage, workmanship,
operation of equipment and other factors to the satisfaction of the Director and the best
interest of the County.

A responsible representative of the developer or owner shall accompany the Director or
his designee on the final inspection provided for in this section. The developer or owner
shall furnish whatever is necessary for conducting the inspection.

Deficiencies that are found to exist during the final inspection will be pointed out to the
developer or owner. Subsequent to the inspection, the developer or owner will be
furnished, in writing, a summary of the deficiencies and the corrective actions required.
Upon notification that all construction deficiencies have been corrected, the Director may
reinspect all such work.

When the Director has determined that the final inspection has been satisfactorily
completed, the Director will release all security for the water and sewer improvements
within the project.
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1.2. Project Plans

1.2.1. General Instructions

Construction drawings shall be submitted on standard 24" x 36" sheets. Drafting media
shall be mylar. All sheets must be suitably transparent for reproduction purposes.
Tracing paper or sepias are not acceptable.

A cover sheet is required and shall contain the Owner's name and address, project title in
large, distinctive letters, a vicinity map with a minimum area of 144 square inches drawn
where possible on a scale of 1 inch equals 2,000 feet to indicate the general vicinity of the
contemplated construction, an index to the plan sheets, and the signed stamp of the
Owner or principal of the design engineering firm.

1.2.2. Construction Drawings

The construction drawings shall include a set of key sheets drawn at an appropriate scale.
The key sheets shall show the location of all sewer manholes, direction of flow, valves,
fire hydrants, flushing hydrants, sampling stations, water main sizes, sewer main sizes,
type and class of pipe, and road crossings.

When a project will be constructed in phases and/or sections, the drawings shall clearly
show the phase and/or section lines.

The drawings shall include a schedule for location of sewer house connections to include
the station location, length, grade, invert elevation, ground elevation and depth at the
property line.
The scale to be used for all drawings shall be as follows:
Plan Views: 1" =150" (1" = 30' for high density multi-family developments)
Profiles: 1" = 50" Horizontal

1" = 10" Vertical (maximum)

1" = 5" Vertical (minimum)

Generally, each sheet shall be so oriented that the north arrow points towards the top or
towards the left side of the sheet.

Coordinates, based upon the Virginia State Plane Coordinate North System (NAD 83)
shall be shown on all plan sheets. Vertical control shall be based on NAVD 88.

Drawings will be acceptable only if all lines and lettering thereon are concise, legible,
reproducible, and are readily capable of being digitally reproduced.
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Notes shall not be placed in hatched or shaded areas. Crowding of notes into a small
space shall be avoided. Leaders shall be used to clarify the item referred to. Notes
should not be scattered all over the drawing, but should be neatly grouped together.

All lettering for the same set of plans shall be of the same style, open, well-formed, dense

black and have a consistent density throughout the entire drawing. Minimum height of
letters shall be:

Notes - 1/8" and legibly spaced.
Titles - 1/4".

1.2.3. Record Drawings

A complete set of Record Drawings and corrected key sheets shall be submitted by the
developer or owner responsible for the construction upon completion of construction and
at least one week prior to the anticipated occupancy of any building within the project.
Construction drawings shall be digitally modified to reflect as-built conditions. Record
drawings shall be determined by actual field survey and sealed by the responsible
engineer. The following statement signed by the responsible design engineer shall be on
the title sheet, “I hereby state, to the best of my knowledge and personal belief, that the
work shown on these plans was constructed to County standards to the directions and
grades shown and are either installed within the Public right-of-way or properly recorded
easements dedicated to Stafford County.” The record drawings shall show all revisions,
substitutions, variations, omissions, and discrepancies made or discovered during
construction concerning location and depth of utilities, piping, manholes, pumps, and
other facilities. Revisions shall be made and shown on all drawing views with actual
dimensions established to permanent points. The contractor shall keep daily as-built
work plans at the construction site and shall furnish them to the design engineer for
record drawing preparation.

The record drawings shall show, but may not be limited to, the following:
1. Water Line Construction:

a. Accurate scale location on plans of the line and all installed valves
and fittings, such as elbows, tees, crosses and reducers, and all
cradle encasements, restrained joints or special construction.

b. Exact measurements to show positive locations for valves shall be
taken from at least two reasonably adjacent and available, fixed
and permanent objects, such as fire hydrants, centers of sanitary or
storm sewer manhole casting covers, corners or lines extending
from buildings, power poles, etc.

C. Materials, class, specification and sizes of all pipes.
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d. Location of house service measured from the side property line.
2. Sewer Line Construction:
a. Accurate scale location of manhole inverts and top casting

elevations and numerical notations of the exact elevations of same
as determined by field survey after construction. Elevations shall
be in datum of the County.

b. Accurate scale indication of lengths and grades and direction of
lines between manholes and numerical notations of the exact
length and grades, as determined after construction.

C. Accurate scale location of concrete cradles, encasements or special
construction.

d. Location of house services by measurement from the manhole
immediately downgrade.

e. Materials, class, specification and sizes of all pipes.

3. Wastewater pumping stations, water pumping stations, all other
comparable construction and building structures:

a. As-built plans and specifications shall accurately indicate all
approved deviations from or changes in locations or type of
equipment installed and material used.

b. Accurate listings of the names of the manufacturers of all operating
equipment installed, together with model or style numbers, ratings,
capacities and other pertinent information shall be provided as part
of the record plans on the project.

C. At least three (3) complete sets of operation and maintenance
manuals for all operating equipment and all certificates of
inspections, warranties and guarantees of equipment, materials and
the installation thereof, required by the project specifications which
are approved by the Director, shall be provided as part of the record
drawings on the project.

When the record drawings information differs from the approved construction plans, a
design analysis for the existing conditions may be required.

After the record drawings are approved in writing by the Department of Utilities, a set of
reproducible mylars, one set of full-sized prints and digital drawings shall be submitted.
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Projects that include water and/or sewer facilities that are located within a VDOT right-
of-way will require three additional sets of prints for the remain-in place permit.

1.2.3.1. Submission of Record Drawings

Digital file shall be submitted in one of the following formats:
DXF
ACAD 2002 or later, as the Director may require from time to time

All files shall have an organized layer scheme including easy to understand layer names.
The following is the desired layout of themes: (Place existing and new construction on
different layers)
Sewer

- Manholes

- Sewer (Sewer Lines)

- ARV (Air Relief Valves)

- Pump (Pump Station)

- Forcemain
Water

- Blowoff

- Hydrant

- Junction (Node at pipe intersections)

- Reducers

- Valves

- Pipe

ARV (Air Relief Valves)

1.3. Water and Sewer Design Standards

1.3.1.1. Protection of Water Supplies

There shall be no cross connection between a drinking water supply and a sewer, or
appurtenance thereto.

No sewer line shall pass within 50 feet of a drinking water supply well, source, or
structure unless special construction and pipe materials are used to obtain adequate
protection. The proposed design shall identify and adequately address the protection of
all drinking water supply wells, sources, and structures within 100 feet of the proposed
project.

1.3.2. Separation of Water and Sewer Lines

Separation shall be measured between outside of pipes.
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1.3.2.1. Water Lines Crossing Over Sewers

Water lines crossing over sewers shall be laid to provide a separation of at least 18 inches
between the bottom of the water line and the top of the sewer whenever possible. When
conditions prevent an 18-inch vertical separation, the said portion of sewer shall be
constructed of AWWA C900, or C905, pressure tested in place without leakage prior to
backfilling.

1.3.2.2. Water Lines Crossing Under Sewers

Water lines passing under sewers shall be protected by providing a vertical separation of
at least eighteen inches (18") between the bottom of the sewer and the top of the water
line; adequate structural support for the sewer to prevent excessive deflection of the joints
and the settling on and breaking of the water line; and the length of the water pipe shall
be centered at the point of the crossing so that joints shall be equidistant and as far as
possible from the sewer and the said portion of sewer shall be constructed of AWWA
C900 or C905 water pipe, pressure tested in place without leakage prior to backfilling.

1.3.2.3. Water and Sewer Mains Parallel

Where water and sewer mains must run parallel, sewer mains shall be a minimum of 18
inches below the water mains. Additionally, there shall be ten feet (10") of clearance
horizontally between the water and sewer mains whenever possible. This distance shall
be measured edge-to-edge.

When local conditions prevent a horizontal separation of at least ten feet (10°), the water
line may be laid closer to a sewer provided that:

A. The water main is in a separate trench located on one side of the sewer.

B. The bottom of the water line is at least 18 inches above the top of the sewer.

C. Where this vertical separation cannot be obtained, the sewer shall be constructed
of AWWA approved water pipe pressure tested in place without leakage prior to
backfilling. The hydrostatic test shall be conducted in accordance with most

recent edition of the AWWA standard, with a minimum test pressure of 30 psi.

1.3.2.4. Water and Sewer Mains Crossing Other Utilities

Water and sewer mains shall have minimum clearance of 18 inches where crossing other
utilities.

1.3.2.5. Manholes

No water pipe shall pass through or come in contact with any part of a sewer manhole.
Manholes shall be placed at least ten feet (10°) horizontally from a water main whenever
possible. The distance shall be measured edge-to-edge of the pipes or structures. When
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local conditions prohibit this horizontal separation, the manhole shall be of watertight
construction and tested in place and the sewer main shall be constructed of AWWA C900
or C905 water pipe, pressure tested in place without leakage prior to backfilling.

1.3.3. House Service Separation

Water service lines shall have at least ten feet (10") of clearance horizontally from the
sewer service line; vertically the water service line shall be above the sewer service line
with at least eighteen inches (18") of clearance.

Where conditions prohibit the separation described above, the water service may be
placed in the same trench with the sewer service line provided approval is given by the
Director and the conditions listed below are met:

A. The bottom of the water service line at all points shall be at least 18 inches above
the top of the sewer line at its highest point.

B. The water service line shall be placed on a solid shelf excavated at one (1) side of
the common trench and at least 18 inches horizontally from the sewer service line.

C. The number of joints in the service pipe shall be kept to a minimum.

D. The materials and joints of sewer and water service pipe shall be installed in such
a manner and shall possess the necessary strength and durability to prevent the
escape of solids, liquids, and gases therefrom under all known adverse conditions
such as corrosion, strains due to temperature changes, settlement, vibrations and
superimposed loads.

1.3.4. Relationship with Other Utilities

Utility lines and equipment of other utilities shall be installed no closer than five feet (5')
horizontally from the County's water and sewer lines or facilities. Any utility lines
crossing over or under water and sewer lines shall be no closer than 18 inches vertical
distance and properly identified with a marker or other means of identification approved
by the Director. If other utilities must cross water or sewer lines within 18 inches,
concrete encasement of the water or sewer line shall be required.

1.35 Protection of Roadways

All water mains, gravity sewers, pressure sewers and force mains under major roads shall
be installed in a steel casing in accordance with Detail 1.4.2-2A or 1.4.2-2B. The casing
shall extend five feet (5”) beyond the pavement. A major road is any four lane divided
road or any other road or street with a planned vehicle count greater than 1,000 vehicles
per day.
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1.4 Water and Sewer Construction Standards

14.1 Safety

It is the requirement of OSHA, VOSHA and these standards that all safety measures
including but not limited to trenching, confined space, traffic control and other applicable
safety measures be strictly adhered to and enforced by the contractor.

1.4.2 Sheeting, Shoring and Bracing

The contractor’s attention is called to Rules and Regulations Governing the Safety and
Health of Employees Engaged in Construction as adopted by the Safety and Health Codes
Commission of the Commonwealth of Virginia and all latest revisions thereto and issued
by the Department of Labor and Industry.

The contractor shall perform all construction operations in accordance with the U.S.
“Occupational Safety and Health Act of 1970, the Standards of the U.S. Department of
Labor, Occupational Safety and Health Administration and the latest amendments thereto.

The contractor shall provide sheeting, shoring and bracing as required to assure safe
working conditions, maintain required excavation dimensions for proper construction,
and to prevent accidents, cave-ins, and damage to adjacent structures, facilities and
surfaces.

Sheeting, shoring, and bracing shall:

A. Conform with Federal law, State law, and County ordinances.

B. Conform with the recommendations set forth in AGC “Manual of
Accident Prevention in Construction.”

C. Be used where needed to protect life, property, and the work.

D. Be used to avoid excessively wide cuts in unstable material or along public
roads.

E. Be mandatory where construction is adjacent to existing buildings,
utilities, and other structures which sloped side walls might damage or
destroy.

Sheeting and shoring left in place shall be cut off to a depth of not less than 18 inches
below grade.
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1.4.3 Trenching and Backfilling

Trenches shall be excavated so as to provide a uniform and continuous bearing and
support for the full length of the pipe. Bell holes shall be provided at each joint and
coupling to permit proper joint assembly and pipe support. Rock shall be removed when
encountered to a minimum depth of six inches (6”°) below the pipe, and the same depth
below the bell. Material in the bottom of the trench deemed unsuitable by the Director
shall be removed and replaced with compacted gravel backfill. Depth and width of
removal shall be as directed by the Director.

Before the pipe is lowered in place, the trench bedding shall be prepared so that each pipe
will have a firm and uniform bearing over the entire length of the barrel. Adjustments in
line and grade shall be made by scraping away or filling and tamping in under the barrel
of the pipe. Wedging or blocking is not permitted.

Unless otherwise authorized by the Director, no more than 100 feet (100”) of trench may
be open at any one time. The Director may require backfilling and subsequent
re—excavation of trenches left open an unreasonable amount of time in advance of pipe
installation. Trenches left open overnight, or during periods when the Contractor’s forces
are not present shall be so protected and enclosed and marked as to cause no danger to the
public or others.

Sides of trenches in improved public rights-of-ways and adjacent to other utilities or
structures shall be practically plumb. Sides of trenches in other areas may be sloped from
a point one foot above the top of the pipe to grade. Slopes shall be such as will not allow
displacement of material or danger to personnel. Sides of trenches from a point one foot
above the top of the pipe to the bottom of the trench shall be practically plumb. Bell
holes shall be excavated in the bottom of the trench wherever necessary to permit the
proper assembling of joints.

Large rocks, boulders, and large stones shall be removed to provide a clearance of at least
six inches (6”) below and on each side of all pipe, valves and fittings for pipe twenty-four
inches (24”) in diameter or less, and nine inches (9”) for pipes larger than twenty-four
inches (24”) in diameter. The specified minimum clearances are the minimum clear
distances which will be permitted between any part of the pipe and appurtenances being
laid and any part, projection or joint of such rock or stone.

Excavations shall be kept free of water once construction has begun until the trench has
been backfilled. If water is encountered, the contractor must provide and maintain a
dewatering system of sufficient capacity to remove water until the excavation has been
made, the pipe has been placed and bedded, and the excavation has been backfilled.

1.4.4. Pipe Installation

The Contractor shall, after excavating the trench and preparing the bedding for the pipe,
furnish necessary facilities for lowering and placing sections of the pipe in the trench
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without damage. The sections of pipe shall be fitted together in accordance with the
manufacturer’s requirements and shall be laid true to line and grade. The full length of
the barrel of the pipe shall have a uniform bearing upon the bedding material. Care shall
be exercised to prevent damage to the polyethylene encasement, if provided. PVC pipe
shall be installed in accordance with ASTM D2774 and AWWA 605 for pressure pipe
and ASTM D2321 for non-pressure piping. Ductile Iron Pipe shall be installed in
accordance with AWWA C600.

1. Pipe shall be laid to grade. Pipe that is not in true alignment, both vertical
and horizontal, or shows undue settlement after laying shall be replaced.
No pipe shall be laid which is damaged, cracked, checked, or spalled or
has other defects deemed by the County to make it unacceptable, and such
sections shall be permanently removed from the work.

2. When the work of installing pipe is not in progress, openings into the ends
of the pipelines shall be kept tightly closed with suitable plywood or sheet
metal bulkheads.

3. Keep the pipe trench free from water and take necessary precautions to
prevent the pipe from floating due to water entering the trench. Damage is
the Contractor’s responsibility. Restore and replace the pipe to its
specified condition and grade if it is displaced due to floating.

145 Backfilling

Pipe backfill materials shall be as indicated in the standard details and as specified below:

Pipe Bedding Material: Pipe Bedding shall be VDOT size 8, 8P or 9 per Section 203,
Table 11-3, VDOT Road and Bridge Standards, having a maximum %" particle size.
Backfilling shall be compacted in four-inch (4”) layers.

Select Backfill: Select Backfill shall be classified as SM, SC, or better in accordance with
ASTM D2487, free from rock or gravel larger than two-inches (2”) in any dimension,
debris, waste, frozen material, organic material, and other deleterious matter. The plasticity
index shall be less than 15 and the liquid limit shall be less than 40. Backfilling shall be in
6-inch (6”) layers.

Controlled Fill: Controlled Fill shall be placed above Select Backfill or Bedding
materials in areas requiring filling to grade, road embankments and berms. Materials for
Controlled Fill shall consist of any approved material imported or excavated from the cut
areas and shall contain at least 40 percent of material smaller than % inch in size. No
material of a perishable, spongy, or otherwise improper nature shall be used in
backfilling. Materials classified as SM or SC in accordance with ASTM D2487 shall be
used. Backfilling shall be in six-inch layers.
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Structural Fill: Structural Fill shall be placed in six-inch (6”) layers above Select Backfill
or Pipe Bedding materials in areas requiring pavement and/or vehicular traffic above the
pipe trench. Structural Fill shall consist of crushed stone conforming to size 21 or 21A,
VDOT specification Section 208, Table 11-9.

Select Backfill, Structural Backfill and Pipe Bedding Material:

1. Each layer shall be evenly spread; the moisture content brought to near
optimum conditions and then compacted to a density that is not less than
95 percent of maximum density at optimum moisture content in
accordance with VDOT (1991) Specification Section 303.04.

2. The Contractor shall use appropriate compaction equipment that will not
result in damage to adjacent ground, existing improvements, or newly
installed improvements.

3. Flooding, jetting, or ponding will not be permitted for compaction of any
backfill.

Controlled Fill:

1. Controlled Fill shall be compacted while at a moisture content near the
optimum and to a density that is not less that 90 percent of the maximum
density at optimum moisture content in accordance with VDOT (1991)
Specification Section 303.04.

2. Potentially expansive soils may be used in fills and shall be compacted at
moisture content greater than the optimum for the material. Otherwise
expansive soils shall be below a depth of 24 inches.

3. When the moisture content of the fill material is below that specified,
water shall be added until the moisture content is as specified.

4. When the moisture content is above that specified, the fill material shall be
aerated by blading, mixing, or other satisfactory methods until the
moisture content is as specified.

5. After each layer has been placed, mixed, and spread evenly, it shall be
compacted to the specified density. Compaction shall be accomplished by
sheepsfoot rollers, vibratory rollers, multiple-wheel pneumatic tires, or
other types of acceptable compacting equipment. Equipment shall be of
such design that it will be able to compact the fill to the specified density.
Compacting shall be continuous over the entire area, and the equipment
shall make sufficient passes over the material to ensure that the desired
density had been obtained.
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6. Surface of fill slopes shall be compacted so that the slopes are stable and
there is no excessive loose soil on the slopes.

7. The Contractor shall provide and maintain adequate erosion control
facilities during the construction of the fill areas. The erosion control
facilities shall be maintained in optimum condition until the permanent
drainage system and vegetation is complete. The facilities shall be
inspected following significant rainfall, repairs made and excess sediment
removed. It shall be the Contractor’s responsibility to prevent the
discharge of sediment off-site or to adjacent watercourses.

Compaction beneath and within 25 feet (25”) of buildings and structures, including those
shown for future construction shall be 100 percent as determined by AASHTO T-99.
Compaction beneath pavements, walks, and road shoulders, including those shown for
future construction shall be 95%. Compaction in all other unpaved areas shall be 90%.
The contractor shall provide the Director satisfactory test results of the backfill performed
by a qualified laboratory to demonstrate compliance with the above. The plans shall
specify the frequency of testing for the various areas; minimum test frequency shall be
every 100 feet of trench length per lift. Backfill and replacement in existing or proposed
roads to be accepted into the State Highway System shall be executed in full accordance
with the requirements of the VDOT.
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WATER SUPPLY SYSTEMS STANDARDS

2.1. Water Mains and Appurtenances

2.1.1. Hydraulic Design

Water distribution systems shall be designed to provide adequate flow and pressure for
both domestic supply and fire flow based upon sound hydraulic analysis. The system
shall be designed to provide the following:

1. A maximum of 80 psi within any structure served by the system. For limited
areas, individual pressure reducing valves may be used to reduce the pressure
to 80 psi,

2. A minimum of 40 psi within any structure served by the system during a peak
day, peak hourly demand with the hydraulic grade line for the service area
thirty feet (30’) less than maximum. For limited areas, individual booster
pumps may be used to increase the pressure to 40 psi,

3. A minimum of 20 psi for fire flow during maximum daily flow period, with
the hydraulic grade line for the service area thirty feet (30°) less than the
maximum,

4. The ability to sustain the required fire flows for a minimum of three hours.

The hydraulic analysis shall utilize the following factors:
1. 240 gallons per day per equivalent dwelling unit average daily demand.
2. 2.5 peak hour demand factor.
3. 1.5 maximum day average hour demand factor.

The level of service of existing customers shall not be reduced. Maximum and minimum
pressures shall be calculated by the Design Engineer for the dynamic and static head
conditions that will occur at both the street and throughout the proposed building.

Upon receiving a written request the Utilities Department will provide computer
simulation results for flow and pressure availability for the existing system to the
developer or the developer’s engineer. The developer or developer’s engineer shall
provide a detailed analysis for evaluation by the Utilities Department to ensure that the
proposed water system design meets the above requirements for hydraulic design of a
water system.

If a project will be developed in sections or phases, the fire flow calculations will indicate
the available fire flows during each section or phase of the project. For small sites that
propose no major water line extensions, an evaluation of the existing fire flows may be
substituted for the fire flow calculations. Water lines will be interconnected wherever
feasible to enhance the reliability and operation of the water system.
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If the Stafford County water transmission system can not provide the above pressures, the
property owner will be required to furnish storage and/or on-site pumping systems as
necessary to obtain desired service pressures. If the pressure exceeds the maximum, the
property owner will be required to furnish and install a pressure-reducing valve on the
premise. Construction plans shall indicate the lots that will require the installation of
either an on-site booster pump or a pressure-reducing valve.

The Director may require the use of pipe and fittings with increased pressure ratings in
areas where the pressure exceeds 80 psi.

2.1.2. Location

Provisions shall be made for logical future extensions. In new subdivisions with curb,
gutter and sidewalks, the water mains shall be constructed within one of the driving lanes
of the street with VDOT approval. In all other new subdivisions, the water main shall be
constructed along the shoulder of the street approximately 3 feet from edge of proposed
pavement. Water mains constructed in easements shall be constructed along the center of
the easement. Future extensions shall be provided with a restrained gate valve and a
minimum of one length of pipe sufficient to reach beyond any pavements. This pipe shall
be properly plugged, blocked, disinfected and pressure tested along with the rest of the
water system. After passing inspection the gate valve shall be closed.

2.1.3. Water Main Sizes

The minimum size of water mains shall be as follows:
A. As shown in the Stafford County Water and Sewer Master Plan.
B. Sufficient to meet the fire flow requirements of Section 2.1.5.

C. In single-family residential districts, eight inch (8") shall generally be
used; six inch (6") to be used only when it completes a good hydraulic grid
and, generally does not exceed six hundred feet (600") in length. Dead-
ends shall be eliminated by looping when feasible.

D. In other areas, twelve inch (12") shall generally be used; eight inch (8") to
be used only when it completes a good hydraulic grid and, generally does
not exceed six hundred feet (600”) in length.

E. For length of pipe runs less than 300 feet where there are no plans for
extensions, 2-inch (2") pipe may be used.

F. For areas where there are no plans to provide fire protection, pipes smaller
than 6 inch (6™) may be used.
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Hydraulic design of water mains shall be based on pipe carrying capacities consistent
with head losses determined in accordance with the Hazen-Williams Formula using a C
value of 120. The maximum allowable flow velocity is 5 feet per second for domestic
flow. All losses through valves, tees, and other appurtenances will be computed and
added to determine total head loss through the water distribution system.

2.1.4. Fire Hydrants

Fire hydrants spacing shall be measured along lines of vehicular access. Fire hydrants
shall be located as follows:

A In residential areas, at street intersections and at intermediate locations
where necessary, as determined by the Fire Marshal's Office. The
maximum distance between hydrants on the same main, as measured along
the center line of accessible streets, shall not exceed eight hundred (800)
linear feet. A fire hydrant shall be located at the end of a cul-de-sac.

B. Within fifty feet (50) of any standpipe or sprinkler system fire department
connection, where those systems are required in buildings.

C. The maximum distance from the fire hydrant to the most remote part of
the structure the hydrant will serve, as measured along the centerline of the
travel way shall not exceed the following:

Industrial Buildings 250 feet
School Buildings 300 feet
Commercial, Churches, & Office Buildings 350 feet
Apartments, Multi-Family, & Townhouses 250 feet
Single Family dwellings 500 feet

D. All hydrants shall be a minimum of fifty feet (50" away from buildings
other than single-family dwellings and as required by 2.1.3.B.

E. Hydrants not at intersections shall be located in line with the property
boundary between adjacent properties in order to avoid interference with
future driveways.

F. For road sections of four lanes or more, the hydrant spacing for each side
of the street shall be independent of the other.

G. Hydrants shall be located in such a way as to minimize damage by errant
or turning vehicles.

H. In areas with curb and gutter, the center of the fire hydrant shall be not less
than eighteen (18) inches nor more than eight (8) feet away from the face
of the curb. Under no circumstances will any part of a fire hydrant conflict
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2.15. Fire

with or overhang any sidewalk, trail, or vehicular travel way. On roads
with ditches, fire hydrants will be located behind the ditch.

No plantings or erection of other obstructions shall be made within four
and one half (4 1/2) feet of any fire hydrant or so as to block the view of
the fire hydrant from the street.

When installed in parking areas, fire hydrants shall be protected by barriers
that will prevent physical damage by vehicles. Clear access shall be
provided to the front of and fifteen feet (15°) either side of the fire hydrant.

Fire hydrants installed on private property behind fences are considered as
not accessible for public use and therefore are part of the property owner’s
private fire protection system. Fire hydrants that provide private fire
protection shall have a double check detector assembly installed at the
property line in accordance with standard detail 2.2.3-1.

Flows

All new off-site and on-site water supply systems shall have adequate capacity to be
capable of delivering not less than the following fire flows with a residual pressure of not
less than twenty (20) pounds per square inch to at least one (1) point within five hundred
feet (500") of each building to be served or proposed to be served. These fire flows shall

be in addition t

0 the peak day domestic and commercial demands. In those cases where

the source of supply cannot deliver fire flows at adequate pressures, the developer shall
provide building sprinklers and fire resistive construction.

Water Standards
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Two Hydrants

Within Five
Hundred Feet of
Distance Between Single Hydrant to Meet Structure to Meet
Buildings Flow Requirements Flow Requirements
One and Two Family Dwellings:
31 Ft. and greater 1,000 GPM 1,000 GPM
11 Ft. - 30 Ft. 1,000 GPM 1,500 GPM
10 Ft. or less 1,500 GPM 2,000 GPM
Townhouses & Multiple Units: 2,500 GPM
Apartments, Hotels, Motels, Offices,
Hospitals, Nursing Homes:
1 - 3 Stories 2,000 GPM
Over 3 Stories 2,500 GPM
Schools: 2,500 GPM
Mercantile, Retail Stores, Shopping
Center, etc.: 2,500 GPM
Industrial Storage Buildings, Repair
Garages, Service Stations: 2,500 GPM
Notes:
1. In areas of mixed-use development, the higher fire flow shall govern.

2. Where the size and scope of the development exceeds these requirements,
additional flow shall be provided in accordance with 1ISO (Insurance Services
Office) requirements.

The available water storage system shall have adequate capacity to sustain required fire
flows for a minimum of three (3) hours.

2.1.6. Sprinkler Systems

Structures protected by automatic sprinkler systems require installation of a double
detector check, dedicated fire hydrant, and a Siamese connection. Siamese connections
must be located within 50 feet of the dedicated hydrant.

These requirements shall not apply to residential systems constructed under NFPA
standard 13D, which requires the installation of a testable double check valve.
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2.1.7. Flushing Hydrants

Fire hydrants shall be installed on dead-end lines, significant low spots and prominent
peaks in water mains six inches (6”) in diameter and above.

Flushing hydrants shall be used for water mains less than six inches (6) in diameter.
Below grade hydrants as shown on Detail 2.4.4-3 shall be used in subdivisions and
installed no more that eighteen inches (18”) from the curb. Above ground hydrants as
shown on Detail 2.4.4-4 shall be used in areas without curbs and gutters.

Temporary flushing hydrants shall be used on dead ends that will be extended in the near
future. Fire hydrants and above ground flushing hydrants shall be installed at the property
line between two properties whenever practical.

2.1.8. Air Release Valves

Air-release valves shall be installed at prominent peaks in long supply mains.
2.1.9. Water Valves

Water valves shall have the same diameter as the water main to which they are connected.

Valves shall be installed at the intersection of water lines. A minimum of three (3) valves
shall be used at crosses and two (2) valves at tees and shall be located as close to the
fitting as practical. A valve shall also be installed at least every eight hundred feet (800"
on water mains.

Valves sixteen inches (16") or larger shall have beveled gears in enclosed gear cases.

Butterfly valves may be permitted in water mains fourteen inches (14”) in diameter and
larger.

2.1.10. Tapping Sleeves

Tapping Applications

a. The use of tapping sleeves and valves on the County water system will be
considered where it can be shown that installation of a tee and line valve
on the existing water main will not be beneficial to the County.

b. The stainless steel or epoxy-coated fabricated steel with mechanical joint
ends or cast/ductile iron with mechanical joint ends tapping sleeves may
be used for any approved tap on C-900 PVC, C-905, and C909 or ductile
iron water main.
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c. The epoxy-coated fabricated steel tapping sleeve may be used for
approved two (or more) size down taps on C-900 PVC, cast iron or ductile
iron water main.

d. For asbestos-cement and thin-wall PVC pipe, use full-body cast iron
tapping sleeves.

2.1.11. Valve Boxes

All underground valve operators shall be equipped with valve boxes. The valve box shall
be in alignment with the valve stem centered on the valve nut. Valve operator extensions,
including valve box extensions shall be provided to bring the operating nut to at least 24
inches but not more than 36 inches of the final grade.

Valve boxes in paved areas shall be set and adjusted so that the covers are exposed and
flush with the street surface. All paving must be complete with valve boxes exposed and
shall have Virginia Department of Transportation acceptance prior to final acceptance of
the water line by the County.

Valve boxes in sodded and other off-street areas shall be set and adjusted so that the
covers shall be exposed and flush with the immediate area. Valves should not be located
in ditches.

2.1.12.  Minimum Cover

All water mains shall be laid to a minimum depth of forty-two inches (42") from finished
grade to the top of the pipe. Greater depths shall be required when street grades will
possibly be lowered in the future. Water pipe shall not be laid at excessive depths. Water
lines will not be laid at depths greater than eight (8) feet without the permission of the
Director.

2.1.13. Potable Water Sampling Stations

Water sampling stations shall be installed in each subdivision, townhouse complex,
apartment complex, and other such residential projects. Sampling stations shall be
installed at the rate of one (1) station per 100 equivalent residential units, or fraction
thereof. Where multiple stations are required, they shall be evenly distributed within the
project.

2.1.14. Changes of Alighment

Changes of vertical and horizontal alignments shall be accomplished by the use of a
combination of fittings and joint deflections. Bending of pipe lengths shall not be used.
Joint deflections shall be limited to 80% of the manufacturer’s recommended deflection,
and shall be based upon the smaller of the recommended deflection of the pipe joint,
fitting joint, or retaining gland.
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Short vertical offsets to avoid conflicts with other buried objects shall be made using 45°
vertical bends whenever possible.

Pipe installed on a horizontal radius using deflected joints shall be identified on the plan
view with the design radius, tangent points, number of deflected joints and deflection per
joint. Joints that are deflected in both the horizontal and vertical planes shall be labeled
with the horizontal, vertical and total joint deflection.

2.2. Water Services

221 Water Service Connections

A separate water service, to include a tap to the public water main service line, isolation
valve (for 2-inch and larger service lines) and meter setting, shall be provided for each
parcel or lot. The minimum service line shall be 1 inch (1”) in diameter. The location of
each water service shall be clearly shown on the plans. The location of the water meter
setting should be as near to the property line as possible and perpendicular to the water
main. Where more than one water meter is provided for a building, separate meter
settings shall be provided. The minimum separation between meter barrels shall be in
accordance with detail 2.2.2-8.

Water house connections serving a residential sprinkler system constructed under NFPA
standard 13D shall conform to NFPA 13D Figure A.6.2(c) without a sprinkler control
valve. The connection to the domestic water system shall be made inside the structure
and protected by a testable double check valve. Flow characteristics of the water main
tap, service lines, and all components of the meter setting shall be included in the design
of the sprinkler system. The sprinkler system designer shall provide a signed statement
regarding the adequacy of the water service planned for any residence proposing the use
of a residential sprinkler system.

2.2.2 Water Meters

All house services shall have a water meter installed in accordance with the standard
details. In residential areas the water meter shall be installed between the curb and
sidewalk where practical or one foot behind the sidewalk. When curbs and sidewalks are
not required, water meters shall be installed adjacent to the right-of-way at the property
line.

Service lines one inch (17) or larger, with meters larger than five-eighth inch (%5”), shall
be sized in accordance with AWWA Manual M-22, Sizing Water Service Lines and
Meters. Water meters shall be sized in accordance with AWWA Manual M-22 or the
tables below.
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For non-residential facilities such as hotels, commercial buildings, restaurants, industrial
facilities and public buildings, the meter will generally be sized as follows:

Meter Size Inches Combined Fixture Valve Total
%7 0-40
1” 41-100
1% 101-624
27 625-3600

The minimum meter size for facilities with flush valve water closets shall be 1-inch.

For residential facilities such as apartments, condominiums, motels and trailer parks, the
meter will generally be sized as follows:

Meter Size Inches Combined Fixture Value Total
8" 1-36
Ya” 37-209
1” 210-549
1%” 550-6900

Plumbing Fixtures Valves shall be determined by using the latest edition of AWWA
Manual M-22 Figure 4.6 for 35 psi.

Meter installations requiring a flow of greater than 160 gpm, or greater than the combined
fixture value totals indicated above, shall be reviewed and/or approved on a case by case
basis in accordance with AWWA Manual M-22.

2.2.3 Backflow Preventers

Each account shall have backflow prevention in accordance with Section 25-181 of the
County Code. An approved cross-connection device shall be installed for each building.
The device may be located in the meter barrel, in a separate meter barrel, or in the
building depending on the type of backflow preventer required.

All private fire protection systems, including fire hydrants behind fences on private
property, shall have a double check detector installed in a vault at the property line.

Vault doors for double check detectors vaults shall be type “K” heavy-duty aluminum
double leaf door designed for H20 loading. Door shall be tightly anchored to vault walls
and provided with a lock satisfactory to the Director.

The double check detector assembly shall be supplied as a complete assembly consisting
of the main-line double check assembly and the low flow by-pass line double check
assembly complete with low flow registration meter. The main line assembly shall have
two toggle-lever type, spring loaded check valves; two shut-off valves and four test
cocks. The by-pass line assembly shall have two poppet type, spring loaded check valves,
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two shut-off valves, three test cocks and a water meter. The by-pass checks and shut-off
valves together with the water meter shall be assembled to the main line checks as an
integral assembly.

Shop drawings for the double check detector assembly and vault shall be submitted to and
approved by the Director prior to construction.

224 Private Water Service Connections

Private water service connections from the meter, starting at the connection to the short
service line exiting the meter barrel, to the building are regulated by VUSBC and will be
maintained by the property owner.

2.3 Surface Water Crossings

Surface water crossings, both over and under water, present special problems and shall be
discussed with the Director before final plans are prepared. Surface water crossings will
only be approved when no other alternative exists.

231 Above Water Crossing

The pipe for above water crossings shall meet the following:
A. Adequately supported (plans will include details of the piers and supports);
B. Protected from damage due to freezing;
C. Accessible for repair and replacement;

D. Above the 100 year flood level.

2.3.2 Under Water Crossing

Under water crossings shall meet the following:

A. The pipe shall be of special construction, having flexible watertight joints;

B. Valves shall be provided at both ends of the water crossing so that the
section can be isolated for tests or repair; the valves shall be easily
accessible and not subject to flooding;

C. Sample taps shall be provided at each end of the crossing and at a
reasonable distance from each side of the crossing and not subject to leaks.

D. Permanent taps shall be made for testing and locating leaks.
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2.4 Materials

24.1 Ductile Iron Pipe

Pipe shall be ductile iron meeting requirements of AWWA C151. Pipe shall be asphaltic
coated outside and cement lined with double thickness and seal coated in accordance with
AWWA C104. Unless otherwise indicated, the design thickness of the pipe shall be not
less than the minimum shown in AWWA C150. Pipe shall be furnished in lengths of 18
to 20 feet and shall include all jointing materials. Installation shall be in accordance with
AWWA C600.

All water mains either 12 inches (12") and greater in diameter or under paved areas shall
be constructed of Ductile Iron Pipe unless otherwise approved by the Director.

Unwrapped ductile iron pipe shall not be used for a project unless a soil investigation in
accordance with AWWA C105 is performed. Interpretation of results shall be made by
the Director. If the soil investigation demonstrates that the soils would be corrosive to
ductile iron pipe, the pipe shall be wrapped with polyethylene. Polyethylene encasement
shall be in accordance with ASTM D1248 and AWWA C105 and shall be 8 mil thick.

24.2 Polyvinyl Chloride

Polyvinyl Chloride pipe (PVC) four inches (4”’) through ten inches (10”) shall be
minimum Pressure Class 200 (SDR 14) PVC water with "push-on" type joints meeting all
requirements of AWWA C900. Outside diameter of the PVVC pipe shall be the same as
the outside diameter of cast iron water pipe meeting ANSI Specifications A 21.6.
Installation of water mains and services shall be in accordance with AWWA C605.

PVC pipe two-inches (2”) and three-inches (3”) shall be ASTM D2241 SDR 21 (200 psi)
certified for the transport of potable water. Joints shall be “push-on” type joints
complying with ASTM D3139.

PVC shall only be used for water mains less than twelve inches (12”) in diameter.

2.4.3. Copper Pipe

All water service lines less than two-inches (2”) in diameter shall be seamless, type K
copper and meet requirements of ASTM B88. Fittings shall be bronze meeting
requirements of AWWA C800. All couplings shall be made with compression joints as
manufactured by Ford or approved equal. Flare fittings and sweated joints on copper
tubing will not be permitted.

24.4. High Density Polyethylene (HDPE)

High-density polyethylene pipe shall be minimum pressure class 160 (SDR11) in
accordance with AWWA C906. HDPE pipe may be used only in applications specifically
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approved by the Director. Approved applications will generally be limited to steel-cased
crossings and specifically approved directionally drilled trenchless technologies.

2.4.5. Fire Hydrants

Fire Hydrants shall be procured from the factory painted yellow. They shall be installed
as part of a complete assembly in accordance with standard detail 2.4.4-1.

2.4.6. Water Valves and Tapping Sleeves

Gate valves shall be of superior quality ductile iron body with double disc parallel seat
with full bronze mount. All gate valves shall withstand a working pressure of at least one
hundred fifty (150) psi and shall be in strict conformance with AWWA C500. The
wrench nut shall turn to the left (counterclockwise) to open the valve. The valves shall be
arranged to fit into pipelines having standardized “push-on” or mechanical joints.

Gate valves for 6 inch through 12 inch pipe shall be resilient-seated gate valves built and
tested in accordance with AWWA C509 and be gray or ductile iron body, bronze
mounted, parallel seat, double disc with non-rising stem, nut operated to open left
(counter-clockwise) with a 2-inch square operating nut. Valves 6” through 12” must
withstand a 200 psi working and 400 psi test pressure.

Butterfly valves can only be used for pipe with diameters of 14 inches and larger, and
shall be built and tested in accordance with AWWA C504 and have iron bodies, rubber
seats, and tight closure with standard two-inch square operating nuts. The valve shall be
operable with a maximum input of 150 foot-pounds on the operating nut, and capable to
withstand an overload input torque of 450 foot-pounds at full open and full closed
positions without damage to the operator or valve.

All interior ferrous surfaces of all valves shall be coated in accordance with AWWA
C550 using a coating approved by the Virginia Department of Health for contact with
potable water and shall not contain lead, coal tar resins, lampblack, carbon black or
bituminous materials. The exterior surfaces shall be epoxy coated or equal.

Tapping Sleeves:
Fabricated Steel:

a. The body of the tapping sleeve shall be of 3/8” carbon steel, ASTM grade

A285.

b. All connections shall be mechanical joints.

C. The carbon steel body shall have a 12 mil thick coating of fusion-bonded
epoxy. Bolts shall be 18-8, Type 304 - stainless steel.

d. Gaskets shall be Grade 60 compounded for use with water, alkalies, mild

acids and most hydrocarbon fluids, up to 212 degrees F.
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Stainless Steel:

a. The body of the tapping sleeve shall be of 18-8 type 304-stainless steel.

All connections shall be mechanical joints.

C. Gaskets shall be Grade 60 compounded for use with water, alkalies, mild
acids and most hydrocarbon fluids, up to 212 degrees F.

d. Clamping hardware (nuts, bolts and washers) shall be 18-8 type 304-
stainless steel, with plastic anti-gall washers. Drop-in bolts or welded-on
studs are acceptable.

=3

Fabricated Steel with Mechanical Joint Ends

a. Sleeve body, valve flange, gaskets, hardware and coating to be the same as
the fabricated steel-tapping sleeve.

b. The mechanical joint glands to be ASTMA-36 iron or ductile iron.

C. The gland retaining hardware (nuts, bolts and washers) to be 18-8 type 304
stainless steel.

Cast Iron with Mechanical Joint Ends:

a. The body and glands of the tapping sleeve shall be of ASTM-126, Class B
cast or ductile iron. Sleeve shall be furnished complete with all
mechanical joint accessories (bolts, nuts, gaskets and glands) and shall
have a bituminous seal coating.

b. Valve flange, body gaskets and clamping hardware (bolts, nuts and
washers) shall be as specified for the fabricated steel tapping sleeve.

24.7. Valve Boxes

Valve boxes, base extensions, head and cover shall be of cast iron or locatable with metal
locating devices. Valve boxes shall be two piece with 5.25 inch shaft and round head
marked “Water”. The shaft diameter shall not be less than five (5) inches. The valve
boxes shall have a minimum range of extension to fit two (2) inch to twelve (12) inch
valves inclusive, placed on mains at depths of three (3) feet to five (5) feet of cover in
order that the top cover of the valve box is set to finished grade.

Valve boxes shall be centered over the valve operating nut and set plumb.

All valves in which the operating nut is greater than three (3) feet below the normal
ground or road surface shall be provided with extension stems to bring the operating nut
between 24” and 36” of the finished grade. The extension stem shall be provided with a
two inch square operating nut on top and a coupling to connect the extension to the
operating nut of the valve. A stem guide shall be provided to keep the valve stem
extensions concentric with the valve box. Extension stems shall be of the same diameter
as the valve stem unless otherwise specified.
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2.4.8. Fittings

Fittings shall be mechanical joint ductile iron with size, dimensions and tolerances
meeting requirements of AWWA C153 or C110. Unless otherwise indicated, fittings 3
inch through 12 inch diameter shall have a pressure rating of 250 psi and all fittings larger
than 12 inch diameter shall have a pressure rating of 150 psi. Mechanical joints shall
meet requirements of AWWA C111. Provide all joint accessories, as required, to connect
with plain end of push-on joint or cut pipe.

2.4.9. Grey Iron Castings

Valve boxes, water meter frames and covers, and all other gray iron castings shall
conform to the patterns and dimensions shown in the Standard Details and shall meet
requirements of ASTM Specification A-48, Class 30 except valve boxes shall be
minimum class 20.

2.5 Water Main Construction

251 Coordination

Existing County water valves shall be opened and closed only by or under the direct
supervision of the Department of Utilities maintenance or inspection personnel. The only
exception is an emergency situation affecting public health or safety.

Anyone found violating this provision might be subject to prosecution under the Code of
Stafford for tampering with County property.

25.2 General Requirements

Load and unload pipe, fittings, valves, hydrants and accessories by lifting with hoists or
skidding so as to avoid shock or damage. Under no circumstances shall such material be
dropped. Handle pipe such that the coating and lining shall not be damaged.

The water main shall be laid and maintained to the required lines and grades with fittings,
valves, hydrants and accessories set at the required locations as indicated on the approved
plans for the project. All valve and hydrant stems shall be set plumb. Whenever
obstructions not shown on the plans are encountered during progress of the work and
interfere to such an extent that alteration in plans is required, the Director or his
authorized representative shall be advised by the design engineer and/or developer in
writing and approval given by the Director before such alternatives are put into effect.

The design engineer shall prepare legible cut sheets at fifty feet (50°) stations indicating
all pertinent construction data to include locations of service connections, fire hydrants,

Water Standards Page W-15 March 2006



Stafford County, Virginia Water and Sewer Standards

valves, bends, fittings, and relief valves. A set of all cut sheets shall be submitted to the
Department of Utilities prior to construction.

All construction must conform to the latest regulations and safety practices specified by
the Occupational Safety and Health Administration.

2.5.3. Tunneling

When tunneling is necessary to lay pipelines, the tunnels shall be of sufficient size to
permit the proper jointing of pipes and the proper grouting or compacting of the backfill
around them, if it is required. All methods of tunneling shall be subject to the approval of
the Director. In general, tunnels shall be of timbered (cap and leg), steel liner plate, or
jacked construction. When conditions require a specific type to tunneling, the details of
such construction will be indicated by the design engineer on the construction drawings.

2.5.4. Installation of Pipe and Fittings

Excavate trenches to the depth required so as to provide a uniform and continuous
bearing and support for the pipe on solid and undisturbed ground at every point between
bell holes, except that it will be permissible to disturb and otherwise damage the finished
surface over a maximum length of 18 inches near the middle of each length of pipe by the
withdrawal of pipe slings or other lifting tackle. Backfill the bottom of the trench,
excavated below the specified grade with approved bedding materials and thoroughly
compact. The finished subgrade shall be prepared accurately.

When excavation is made in rock, boulders, or other unsuitable materials, the subgrade
shall be made by backfilling with a minimum six-inches pipe bedding material. Any over
excavations shall be backfilled with pipe bedding material and compacted to 95% VTM-1
maximum dry density.

When installing pipe in the trench, proper implements, tools, and facilities satisfactory to
the Director and as recommended by the material manufacturer shall be provided and
used by the contractor for the safe and convenient prosecution of the work. Special care
shall be taken to ensure that each length of pipe shall abut against the next in such manner
that there shall be no shoulder or unevenness of any kind along the inside of the water
main.

Pipes and fittings shall be thoroughly cleaned before they are laid and shall be kept clean
until the acceptance of the completed work by the Department of Utilities. The open ends
of the pipelines shall be provided with carefully fitted stoppers to prevent the entrance of
dirt and other foreign matter. These stoppers shall be placed in the ends of pipe lines at
all times when pipe laying operations are interrupted.

All tees, bends, plugs, caps, and fire hydrants shall be substantially braced, blocked
and/or anchored to prevent any movements. Restrained joints shall be used at all
locations except the following:
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1. Tapping sleeves and inserting tees.
2. Where justified by the design engineer.

Thrust restraint design shall be in accordance with DIPRA Thrust Restraint for Ductile
Iron Pipe, using the following design parameters:
1. Type of pipe. For PVC, use DIP with poly encasement.
Pressure — design static pressure plus 120 psi surge allowance.
Laying condition 3.
Soil type — cohesive granular.
Safety factor — 1.5

arwN

Backing for thrust blocks shall be placed between solid, undisturbed earth and the fitting
to be anchored and shall be placed so that pipe and fitting joints will be accessible for
repair. Thrust blocks shall meet the requirements as shown on the Standard Details.
Fitting joints and/or fitting bolts shall not be encased in concrete. Polyethylene wrapping
material shall be used to protect the fittings, bolts, and nuts from being in direct contact
with concrete blocking.

All pipe joints shall be assembled in accordance with AWWA C-111, C-605, and C-600.

A three-inch (3”) wide blue colored non-metallic water marking tape shall be buried at a
distance of approximately one foot (1) below the surface and directly over all water
mains to alert construction and maintenance crews that a water pipe is below. The
marking tape shall be continuous.

A conductive tracer wire, 10 gauge copper, solid and insulated with polyvinyl chloride or
equal, shall be installed with and attached to the top of all non-metallic pipes. Insulation
of tracer wire installed along the main shall be stripped for one (1) inch at each fire
hydrant and service line, and a separate tracer wire connected. All splices of the tracer
wire and connections shall be made using split connectors, coated , and wrapped with
electrical tape. The tracer wire shall extend to the bottom flange under the 4 % inch
opening of all fire hydrants or blow-offs and extend 2-3 feet above the ground and be
neatly attached to the hydrant or blow-off. In addition, tracer wire shall be extended into
the valve box at each fire hydrant. The tracer wire shall be installed along the service
connection from the water main, where it shall be attached to the pipe, and extended into
the meter barrel. A length sufficient to extend a minimum of four (4) feet above ground
level shall be neatly coiled and left in place. All tracer wire will be tested by the utility
field representative prior to acceptance.

255 Fire Hydrant Construction

Hydrants shall be set to established grade as follows:

A. The bottom of the four and one-half (4 %2) inch nozzle shall be eighteen
(18) inches above the elevation of the final grade on streets without curb
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and gutter and eighteen (18) inches above the elevation of the curb on
streets with curb and gutter.

B. The two and one-half (2-%2) inch hose connection shall have a minimum of
four (4) feet clearance on all sides.

25.6 Road Crossings

Where roadway crossings involve roads under the jurisdiction of the Virginia Department
of Transportation, all material and operations shall conform to the requirements of the
Virginia Department of Transportation. The contractor shall be responsible for obtaining
all permits and permissions before work is begun, and a copy of the permit shall be
provided to the Utility Inspector. The Contractor shall also furnish a release from the
Virginia Department of Transportation before final acceptance of the work by the County.

257 Testing

The County will supply the water used for flushing, sterilization and testing without
charge. Filling of water lines may not be performed until permission has been obtained
from the utility inspector. The contractor is not permitted to operate valves on any
existing water line.

All new water mains and hydrant connections shall be subject to a hydrostatic pressure
test after thrust restraints have been installed, the line has been backfilled, and at least
seven days after the last concrete reaction anchor has been poured and all water house
connections have been installed. Testing shall be in accordance with AWWA C-600.
Water mains shall be filled with clean water at a velocity of approximately one foot (1’)
per second while necessary measures are taken to eliminate all air. A hydrostatic pressure
of not less than 150 psi or 150% of normal operating pressure, whichever is greater, shall
be maintained for two (2) hours. Lines of different sizes shall be tested separately.
Hydrant valves shall be in the closed position. All high points in the portion of the
system under test shall be vented and air shall be expelled from the system prior to
beginning the test.

After the portion of the system under test has reached the required pressure as stated
herein, the pressure shall be maintained for two (2) hours. At the conclusion of the
pressure test, the volume of the makeup water required to refill the pipeline shall be
determined by measurement with a displacement meter or by pumping from a vessel of
known volume.

All leakage must be eliminated by the contractor, regardless of the amount of leakage.
Should test results show displacement, damage or leakage, the contractor shall repair the
displacement and damage and eliminate the leakage. He shall re-test until the specified
conditions are met to the satisfaction of the Department of Utilities.
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25.8 Disinfection

After testing and before final inspection of the completed systems, water mains shall be
flushed and then chlorinated in accordance with AWWA C651. All disinfection
procedures and final testing shall be carried out under the observation of a County Utility
inspector. Flushing shall be accomplished at a flow velocity of not less than 3.0 feet per
second. All valves, hydrants, and water house connections shall be operated during this
operation. Clean water shall be flushed through the system until there is no trace of
cuttings, oil, dirt, or other foreign matter flowing out of the pipe.

The disinfection solution shall remain in the pipeline for not less than twenty-four (24)
hours, after which time a chlorine residual of 10 ppm at the extreme end of the line shall
be required. The disinfection solution shall be flushed out of the pipe prior to the
bacteriological samples being taken. The water remaining in the pipe after flushing shall
have a total chlorine residual between 0.5- 3.0 mg/l and a free chlorine residual less than
0.5 mgl/l.

Water samples for bacteriological analysis shall be taken by the Department of Utilities at
regular intervals not exceeding 2,000 feet and analyzed by a certified laboratory. The
sampling and testing shall then be repeated at least 24 hours later. The results of both sets
of samples must indicate no coliform contamination before the pipes can be utilized. If
contamination is indicated in one or both sets of samples, the entire disinfection and
testing procedure must be repeated.

The contractor shall assume full responsibility for the discharge of chlorinated water
during flushing. The contractor shall be responsible for any and all damages including,
but not limited to, damage to vegetation, trees, streams, ponds, lakes and personal
property. Further guidelines for dechlorination are explained in AWWA C651.

259 Special Considerations for Large Diameter Pipe

Water mains 18-inches (18”) or larger shall be bedded in accordance with details 1.5.2-1,
1.5.2-2 and 1.5.2-3. Clay dams in general conformance to detail 3.1.2-1 shall be provided
at intervals of 200-feet (200°).
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SANITARY SEWER SYSTEMS STANDARDS

3.1. General Requirements

3.1.1. Location

In new subdivisions with curb, gutter and sidewalk, sanitary sewers shall be constructed
along one of the driving lanes of the street. In all other subdivisions, the sanitary sewers
shall be constructed along the shoulder of the road. Sewers in easements shall be
constructed along the centerline of the easement.

When the routing of the sewer intrudes into or through private and/or public property, it
shall be located so as to best serve the entire drainage area. More specifically, sanitary
sewer systems must be designed and constructed along rivers, creeks, and swales where
adjacent property will be served by the system. When the sanitary sewer runs parallel to a
stream, the top of the sewer will be a minimum of three (3) feet, plus an allowance for
slope of any future sewer crossing, below the invert of the stream channel to ensure that
adequate crossings can be made. The system must terminate, at specified points in new
developments, at the property line of the adjacent and/or upstream properties to be served
by the system in the future. Elevation of the sewer system must be designed such that
future extensions are taken into consideration to allow service to all the area that naturally
drains towards the system.

3.1.2.  Size

Wastewater collection systems shall be designed for ultimate wastewater flow within the
area to be served, assuming that the entire sewer shed is developed in accordance with the
current Land Use Plan.

Collecting sewers shall be a minimum of 8-inch (8") diameter and shall be designed to
carry present and ultimate flows, except that sewers serving six connections or fewer on
cul-de-sacs or as sidewalk collector lines may be 6 inches (6) in diameter.

All sewers shall be sized in accordance with the Master Water and Sewer Plan and shall
be designed to carry present and ultimate flows. An average daily flow of 192 gallons per
day per equivalent dwelling unit shall be used. A peaking factor of 3.5 shall be used to
calculate the peak hour flow, and 500 gallons per day per inch-mile of sewer shall be used
to calculate groundwater influenced infiltration. Pipes six (6), eight (8), ten (10), and
twelve (12) inches in diameter shall be sized at 50% of the full pipe flow. Pipes 14-
inches and larger shall be sized at 85% of the full pipe flow.
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3.1.3. Depth of Sewer

Generally, sewers shall be of sufficient depth to serve all existing and proposed buildings,
including basements, by gravity flow, allowing for service connection grade. Greater
depths may be required due to future extensions or possible lowering of existing road
grade or utilities.

Sewers shall generally be installed with a minimum of four feet (4') cover below the
finished street surface. Sewers with less than four feet (4") of cover below the finished
street surface shall be constructed of ductile iron pipe with a concrete cradle. Sewers
installed in easements with no highway traffic shall have a minimum cover of three and
one-half feet (3 1/2"). Special design considerations apply when the trench load on the
pipe would result in a detection of 5% or greater. PVC SDR 35 Pipe may be used for
sewers less than eighteen feet (18”) deep. Design calculations shall be submitted for all
sewers greater than eighteen feet (18°) deep.

3.1.4. Hydraulic Design Criteria

Sewers shall be of the same diameter and have a uniform slope and straight alignment
between manholes. Sewers shall be designed to be free flowing with the hydraulic grade
50% of the pipe diameter below the crown of the pipe for 6” to 12 diameter pipes and
15% for pipe diameters 14” and greater, and with hydraulic slopes sufficient to provide a
minimum velocity of 2.25 feet per second (fps) when the sewer size selected is flowing
full or half full. Pipe size shall not be arbitrarily increased in order to take advantage of a
flatter grade. Velocity computations shall be based on a coefficient of roughness (n) of
0.013 as used in the Kutter or Manning formulas.

For sewer flow depth less than one-fourth full, allowance shall be made for increased
value of "n" and in no case shall velocities of less than 1.3 feet per second be permitted.

Due to low flows, upper or terminal sewer reaches, for a minimum of 300 feet, shall have
a minimum slope of 0.80 percent unless there is a distinct possibility of the sewer being
extended in the near future.

Sewers shall be designed such that the maximum velocity is 15 fps. Suitable drop
manholes shall be provided to break steep slopes to limit the velocities in the connecting
sewer pipes between manholes.

Where smaller sewers discharge into larger sewers, the 0.8D flow line of the pipes shall
be matched.

In general, minimum slopes for pipe flowing 1/4 of full depth to full depth should be as
follows:
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Sewer Size Minimum Slope (Ft./100 ft.)
6” 0.52
8" 0.43

10" 0.32
12" 0.25
14" 0.20
15" 0.19
16" 0.17
18" 0.15
21" 0.12
24" 0.098
27" 0.084
30" 0.073
36" 0.057

Hydraulic losses in manholes shall be accounted for by providing a minimum of 0.2 feet
of difference between the invert in and the invert out for sewer lines up to twelve (12)
inches in diameter.

3.1.5. Slope Anchorage

Concrete anchors shall be placed on sanitary sewer lines with grades of 20 percent (20%)
or greater. (Anchorage shall be shown as special detail on plans.) Minimum anchorage is
as follows:

A. Not over 36 feet (36") center to center on grades of 20 percent (20%) and
up to thirty-five percent (35%).

B. Not over 24 feet (24") center to center on grades greater than 35 percent
(>35%) and up to 50 percent (50%).

C. Not over 16 feet (16") center to center on grades greater than 50 percent
(>50%).

3.1.6. Stream Crossings

The tops of all sewers crossing streams shall be at a sufficient depth below the natural
bottom of the streambed to protect the sewer line. In general, one foot of suitable cover
shall be provided where the stream is located in rock and three feet of suitable cover in
other material. Less cover will be considered if the proposed sewer crossing is encased in
concrete and will not interfere with future improvements to the stream channel. Reasons
for requesting less cover shall be submitted with the construction plans. In paved
channels, the top of the sewer lines should be placed below channel pavement. Sewers
shall remain fully operational during the 25-year flood/wave action. Sewers and their
appurtenances located along streams shall be protected against the normal range of high
and low water conditions, including the 100-year flood/wave action. Sewers located
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along streams shall be located outside of the streambed wherever possible and should be
sufficiently removed therefrom to provide for future possible channel widening. Reasons
for requesting sewer lines to be located within streambeds shall be submitted with the
construction plans.

Sewers crossing streams shall be constructed of watertight pipe. The pipes and joints
shall be tested in place and shall exhibit zero infiltration. Sewers laid on piers across
ravines or streams shall be allowed only when it can be demonstrated that no other
practical alternative exists. Such sewers on piers shall be constructed in accordance with
the requirement for sewers crossing under streams. Construction methods and materials
of construction shall be such that sewers will remain watertight and free from change in
alignment or grade due to anticipated hydraulic and physical loads, erosion, and impact.

3.1.7 Depressed Sewers (Inverted Siphons)

Inverted siphons shall not be used.

3.1.8 Construction in Fill

Sanitary sewers to include sewer house laterals cannot be constructed in fill areas unless a
licensed geotechnical engineer has furnished a certification that the fill has been
sufficiently compacted so that settlement of the sewer or manhole will not occur. Such
certification shall apply to that area directly above and below the pipe and manholes.
Pressure pipes constructed on fill shall have restrained joints.

3.1.9 Protection of Water Supplies

There shall be no cross connection between a drinking water supply and a sewer, or
appurtenance thereto.

3.2. Manholes

3.2.1. Manhole Placement

Manholes shall be provided at all junctions with other sewers, at all points in change in
alignment, grade, or pipe size, and at the terminal point of the sewer.

The maximum distance between manholes in paved areas accessible to vehicular traffic
shall be four hundred (400) feet. When located in inaccessible areas, spacing of
manholes shall not exceed 350 feet.

Manholes in easements shall extend above the 25-year flood level but not less than one
foot above existing grade, wherever practical. Watertight manhole frames and covers
shall be installed.
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Manholes shall not be located in areas where water backs up in the street during a storm,
such as the spread area in front of storm drainage inlets and gutter pans.

Under no circumstances shall manholes be located in sidewalks or other pedestrian travel
ways. Manholes shall not be located in parking spaces.

3.2.2. Drop Manholes

At all collector system manholes, the difference between influent and effluent inverts
shall not be more than twelve inches (12"). Where this difference occurs, a smooth
transition between the pipes shall be provided. No connections shall be made when the
difference between the influent and effluent inverts is between twelve inches (12") and
twenty-four inches (24").

An inside drop manhole shall be required whenever the invert of the incoming pipe enters
the manhole at an elevation greater than 24 inches (24") above the invert of the outgoing
pipe. The manhole for inside drop connections must be a minimum of 5 feet (5') in
diameter and one size larger than indicated in Section 3.2.8.

3.2.3. Manhole Frames and Covers

In streets, manhole frame and cover castings shall be installed so that the cover is exposed
and flush with the street surface. Slope adjusting rings shall be used as necessary to
ensure that the cover matches the slope of the pavement. Final acceptance of sewer lines
will not be made until paving is completed, all manhole covers are exposed, and the street
is accepted by the Virginia Department of Transportation.

Manholes in unmaintained easements and areas subject to flooding shall have watertight
manhole frames and covers installed.

All manholes shall have the manhole frame anchored to the manhole with stainless steel
anchor bolts as shown on Detail 3.2.1-4.

It shall be the responsibility of the owner or developer to ensure that manhole covers are
not covered or damaged due to any work being performed. All manholes shall have a
positive seal between the manhole casting, adjusting rings, and cone section. An
acceptable method is shown on Detail 3.2.3-8. The method of sealing shall be shown on
the construction plans and is subject to the approval of the Director.

3.2.4. Manhole Connections

All manholes for service with twenty-inch (20™) diameter main line pipe or smaller shall
be supplied with a flexible pipe connection suitable for specified pipe and manhole.
Manholes for service with main line pipes larger than twenty inches (20") shall have the
first joint located four feet (4") from the inside face of the manhole.
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Flexible pipe connections shall conform to ASTM C443 and ASTM 923. The
construction plans shall indicate any and all bearings and/or angles of deflection for all
mains connecting to manholes to ensure proper location of boot connection to manholes.

Precast manholes shall be manufactured for the specified number of connections required.
Manholes with more connections than needed are not acceptable.

3.2.5. Ventilation

Ventilation of gravity sewer systems shall be provided for continuous watertight sections
greater than 1,000 feet (1000") in length.

3.2.6. Flow Channel

The flow channels through manholes shall consist of precast channels of such shape and
slope to provide smooth transition between inlet and outlet sewers and to reduce
turbulence. The depth shall be 80% of the largest pipe diameter for changes of direction
of 0° - 45° and 100% of the largest pipe diameter for changes of direction of 45° - 90°.
Benches shall be sloped to the channel at two-inches (2”) per foot to prevent
accumulation of solids. Changes in direction of flow greater than ninety degrees (>90°),
are not permitted.

3.2.7. Dog House Manholes

Doghouse manholes shall not be allowed. If a break in the sewer pipe is necessary, a
new manhole must be cut into place.

3.2.8. Manhole Requirements

The minimum size manholes are required for the following changes of direction:

0° - 45° Manhole 45° - 90°
PVC Pipe DI Pipe PVC Pipe DI Pipe
Diameter Diameter Diameter Diameter Diameter
6”7 —-15" 6”7 —-15" 48” 67-15” 67-15”
187 -27” 18”7 -30” 60” 187-27” 187-30”
N/A 48” 72”7 N/A 307
N/A 54” 84” N/A 36”
N/A 64” 96” N/A 42”

3.2.9 Waterproof Manhole Inserts

Waterproof manhole inserts as shown on Detail 3.2.3-3 shall be used with all non-
watertight frames and covers.
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3.2.10 Pipe Fittings

Fitting shall be used near manholes where the slope of the influent or effluent pipes
exceeds 10°.

3.2.11  Acid Resistant Manholes

For a distance of 1200 feet downstream from a force main or low pressure sewer system
discharge, acid-resistant pipes and manholes shall be used. Drop manholes downstream
from pumping stations or in interceptor sewers shall be lined with an approved acid-
resistant material. On existing systems, manholes shall receive an acid-resistant coating
approved by the Director.

3.2.12  Existing Manhole Modifications

When it becomes necessary to modify an existing manhole by making new penetrations to
accommodate relocated sewer lines and/or adjusting the elevation of the manhole top, the
preferred method is to replace the existing manhole with a new manhole. When it can be
demonstrated to the satisfaction of the Director that the existing manhole is of modern
construction and can be modified without undue risk of leaking, or that the replacement
of the existing manhole is complicated by other factors, the Director may approve
modification of the existing manhole provided the following steps are followed:

¢ The existing manhole shall be examined to determine the original manufacturer
and if it was constructed with flexible manhole connectors at the pipe
penetrations. If the original penetrations were grouted, and the project requires
new penetrations, the manhole must be replaced.

e Ifitis determined that the existing manhole has flexible manhole connectors, and
the proposed new lines will enter at an angle meeting the manufacturer’s
recommendations for adjacent penetrations, then the base may be approved for re-
use.

e For adjustments to match revised surface elevations, new manhole sections shall
be purchased with matching joint segments to ensure an accurate fit. Each
manhole section shall be sealed with a Forsheda gasket, if possible, a minimum of
two rows (inside and outside of joint) of butyl mastic and the exterior of the joint
sealed with a six (6) inch wide band of butyl mastic sealant. The new sections
shall be stable from lateral forces as well as secure from leaking.

¢ Following completion of the modifications, the entire manhole shall be vacuum
tested for integrity in accordance with these standards and all leaks corrected
regardless of whether the leaks occur in the original or the modified sections.

o \Wastewater flows in the existing sewers must be addressed during vacuum
testing.
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3.3. Sewer Services

3.31 Sewer House Connections

Sewer house connections shall be provided for each dwelling and lot to be served and
shall be a minimum of 4 inch (4") diameter. All adjacent lots that are not a part of the
proposed development, but that might be served by the sewer line shall also be provided
with house connections. Only one (1) single family dwelling per lateral will be permitted.
The location of each sewer house connection shall be clearly indicated on the
construction drawings.

All new sewer construction shall include premanufactured wyes for sewer house
connections. Saddles will only be allowed for connection to existing sewer lines. Sewer
house connections to terminal manholes shall not exceed two (2) in number. Only two
lateral penetrations of the manhole will be permitted. No house connections to non-
terminal manholes will be allowed.

The lowest floor elevation of any structure to be served by gravity shall be a minimum of
four feet (4') above the invert elevation of its sewer house connection at the sewer main.
For existing structures, connection to the public sewer with plumbing fixtures located on
a floor of the structure that is not four (4) feet or more above the sewer main as specified
above shall not be allowed unless a written waiver is obtained from the Department or a
pumping operation is utilized.

Sewer house connections shall not be tied directly into an interceptor sewer unless
specifically approved by the Director.

The minimum and maximum slope for a sewer lateral shall be 2.08% and 100%
respectively. The following are not permitted:

1) Attaching sewer service connections to the vertical portion of the cleanout
constructed at the property line or easement line.

2) Drop connections on the portion of the lateral in the VDOT right of way or in a
sanitary sewer easement.

The maximum depth of a sewer lateral at the cleanout at the property line or easement
line shall be twelve feet (12°). For projects involving the construction of new sewer
mains, the sewer lateral to the property line or easement line shall be constructed and
tested with the sewer mains. After acceptance by the County, the plumbing contractor
shall construct the sewer lateral from the building to the tested sewer lateral, then
construct a cleanout at the property or easement line and connect it to the tested portion of
the lateral.

When specifically approved by the Director, a portion of the cleanout at the property line
or easement line to within three feet (3”) of the ground surface and a portion of the sewer
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lateral on the private property past any utility easements may be constructed and tested
with the sewer mains, provided that a means of protecting the cleanout and/or extended
sewer lateral is provided.

A sanitary sewer lateral table shall be included in the construction plans. The table will
include the inverts of the lateral at the main and elbow, the lowest floor elevations of the
proposed buildings, the size, total length and length to property line or easement, and
slope of the laterals, ground elevation at the property or easement line, invert at the
property or easement line, and depth at the property or easement line. A sample sewer
lateral schedule is included at Appendix 4.

Where laterals are constructed in areas congested with other utilities, the Director may
require a profile of the sewer lateral.

3.3.2 Cleanouts

A four-inch (4") cleanout shall be provided at the property line or easement line for each
house service connection. In addition, cleanouts shall be provided in accordance with the
current adopted edition of the International Plumbing Code. A cast iron cleanout cover
shall be placed over every cleanout, including those cleanouts installed on the sewer
house connection between the property line and the building.

Lateral backwater valves shall be installed on house sewer laterals serving buildings with
basements or floors located below the top of the wetwell elevation of the nearest
wastewater pumping station. Condensate drains from air conditioners, furnaces and other
equipment shall not be connected to waste system piping. Connection of roof
downspouts, exterior foundation drains, areaway drains, basement drains and other
sources of surface runoff and groundwater directly or indirectly to a sanitary sewer is
prohibited by Section 25-59 of the County Code.

3.3.3 Private Sewer Connections

Sewer house connections, or portions of sewer house connections located outside of the
VDOT right-of-way shall be privately owned, operated and maintained. Private sewer
connections are regulated by the VUSBC.

3.4 Materials

341 Ductile Iron Pipe

Ductile iron pipe shall meet requirements of AWWA C-151 (ANSI A21.5). Pipe and
fittings shall have inside cement lining with an approved hydrogen sulfide protective
coating. Pipe and fittings shall have an exterior bituminous coating meeting requirements
of AWWA C-104 (ANSI A-21.51), double thickness.
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Slip joint or mechanical joint pipe and fittings shall be used for gravity sewers in
accordance with AWWA C-111 and C-153.

Class 50, 51, or 52 pipe as conditions require shall be used in all sewer applications.

Gaskets shall be furnished by the manufacturer and installed according to his
recommendations.

Ductile iron pipe shall not be used for a project unless a soil investigation in accordance
with AWWA C105 is performed. If the soil investigation demonstrates that the soils
would be corrosive to ductile iron pipe, the pipe shall be wrapped with polyethylene in
accordance with AWWA C105. Polyethylene encasement shall be in accordance with
ASTM D1248 and AWWA C105 and shall be 8 mil. thick.

Ductile iron pipe may be used in general construction applications. Ductile iron pipe
shall be used in exposed pipe installations, across major stream crossings, and for
excessive depth of fills, where other pipe materials are subject to crushing. Where ductile
iron pipe is used for a sewer main, ductile iron pipe shall be used for sewer house laterals.

3.4.2 Polyvinyl Chloride (PVC)

PVC pipe and fittings 4 inch (4”’) through 15 inch (15”) diameter shall meet requirements
of ASTM D3034, wall thickness classification SDR-35, as modified herein. PVC pipe
and fittings 18 inch (18”) through 48 inch (48”) diameter shall meet the requirements of
ASTM F679, wall thickness T-1, as modified herein. Pipe shall be furnished in lengths
of not less than 12 feet. Pipe with blisters, bubbles, cuts, or scrapes on inside or outside
surfaces, or imperfections which will impair the performance or life of the pipe, will be
rejected.

Joints for PVC pipe and fittings shall be the integral bell gasketed joint design so, when
assembled, the elastomeric gasket inside the bell is compressed radially on the pipe spigot
and provides a watertight joint. Joints shall conform to ASTM D3212. The fittings shall
be made from PVC components as defined and described in ASTM standard D1784. The
gasket shall meet requirements of ASTM F477.

PVC pipe and fittings shall be legibly marked in accordance with ASTM D3034 and
ASTM F679, and in addition marked with the date and location of manufacture. Pipe not
marked as indicated herein will be rejected and pipe manufactured more than six months
before the date of the work site inspection will not be accepted.

3.4.3 Casing Pipe

Casing pipe for sewer lines shall be new welded and seamless steel with a minimum yield
strength of 36,000 psi. The minimum wall thickness shall be 0.250 inches.
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344 Manholes

Precast concrete manholes shall meet requirements of ASTM C478 except that the
minimum compressive strength of the concrete shall be 5000 psi using Type Il cement
and a minimum compression cylinder test of 4000 psi, the variance in accordance with
ASTM C478, with configurations as shown on the Standard Details and with joint gasket
meeting requirements of ASTM C443. Furnish in lengths of one-foot minimum except
not more than one, one-foot section shall be used in a manhole. The exterior of all
manholes shall be coated with a bituminous material applied with two (2) coat application
with minimum of 16 dry mils. The inside surfaces of all manholes shall be smooth.
Inverts, flow channels, and benches shall be preformed by the manufacturer unless
otherwise approved by the Director.

Where acid-resistant manholes are required, precast concrete manholes with an approved
manhole liner shall be used. Linings shall cover all floor, wall and pipe opening
surfaces, including the bottoms of flat tops, if applicable. Manhole steps shall not be
installed in acid-resistant manholes.

Manhole steps shall be forged aluminum, or steel encased in corrosion resistant, non-
sparking, nonconductive material of approved design. Steps shall be securely anchored to
the walls of the manhole. Steps shall be uniformly spaced at 12 to 16” on center
vertically and shall project evenly unless otherwise directed.

345 Manhole Frames and Covers

Grey iron castings for manhole frames and covers shall meet requirements of AASHTO
M-306 and ASTM A48 Class 35B. Ductile Iron castings shall meet requirements of
ASTM A536, Grade 65-45-12. Castings shall not be coated. Seating surfaces between
frame and cover shall be machine ground and finished to ensure satisfactory seating and
anti-rocking. Castings shall conform to the Federal Specification RR-F-6216.

Manholes, frames and covers shall be suitable for AASHTO H20/HS20 loading
conditions and shall have a total weight of 320 Ibs (within 5%).

Standard manhole frames with solid covers and waterproof manhole inserts shall be used
in all paved areas and all maintained areas. Watertight manhole frames and covers shall
be used in all other locations.

3.5 Sewer Construction

351 General Requirements

All construction of sanitary sewer mains and appurtenances in Stafford County shall be in
accordance with plans and specifications approved by the Department of Utilities. Prior
to the construction of the approved sanitary sewer, the design engineer or surveyor shall
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place adequate line and grade stakes in order that the sanitary sewer and appurtenances
may be constructed in accordance with the approved plans.

The design engineer shall prepare legible cut sheets at fifty feet (50°) stations indicating
all pertinent construction data to include service connection locations, concrete
encasement or cradle, and finish grades of manhole rims. A set of all cut sheets shall be
submitted to the Department of Utilities prior to construction.

If any deviation is contemplated in the location of grade line of any sewer, structure or
appurtenance from the approved plans, a revision to the plans showing the proposed
deviation must be submitted to the Director for review and approval before the changes
are constructed.

35.2 Bedding

Pipes up to and including eighteen inches (18”) in diameter, except ductile iron, shall be
bedded in compacted granular material. Pipe shall be placed on compacted granular
bedding having a minimum thickness of one-fourth (0.25) of the pipe’s outside diameter
(4 inches minimum), and the granular bedding shall extend to the spring line of the pipe.
Pipe bedding shall be VDOT size 8, 8P or 9 per Section 203, Table 11-3, VDOT Road and
Bridge Specifications, having a maximum '2” particle size. Bedding for pipe larger than
18 inches and ductile iron pipe shall be designed on an individual basis and approved by
the Director.

3.5.3 Pipe Installation

All pipe and fittings shall be carefully handled with slings or other devices to prevent
damage to protective coatings or joints. Lifting equipment shall be satisfactorily rated to
handle the pipe sizes used. Each section of pipe shall be thoroughly inspected for defects
before being lowered into the trench. Pipe shall be laid true to line and grade with bells
upstream and shall be jointed together such that the completed pipe will have a smooth
invert. The standard bedding shall be shaped to the curvature of both the bell and barrel
of the pipe. The trench shall be kept free of water while the work is in progress. The ends
of the pipe shall be brushed so that proper joints can be made. As the work progresses,
the interior of the pipe shall be cleared of dirt, cement, or other superfluous material. The
exposed end of all pipe and fittings shall be fully closed to prevent earth, water, or other
substances from entering the pipe. During the winter season, or during periods of
inclement weather, the trench shall be completely backfilled at the end of each workday.

All sewer work shall begin at the first new downstream manhole. The sewer main
construction from this point shall be installed, cleaned, tested, and accepted. Upon
acceptance, the section between the existing manhole and the first new manhole shall be
installed and tested. Clay dams shall be installed on each reach of sewer greater than 100-
feet in length, 25-feet from the downstream manhole, in accordance with detail 3.1.2-1.
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The method of making joints and the material used shall be included in the specifications
and the joint material and joint testing shall conform to the latest edition of the
appropriate standards and specifications. Sewer joints shall be designed to prevent
infiltration and prevent the entrance of roots.

354 Service Connections

Service connection laterals from the sewer to the building shall be installed with the same
care as the sewer main. Proper excavation, slope of pipe and standard granular bedding
shall be provided throughout.

Service connection branches shall be plugged with a pipe stopper manufactured for such
service. The stopper shall be capable of sustaining without failure or leakage, an internal
pressure head of ten feet (10”) (4.3 psi).

Grade for service connections shall be in accordance with VUSBC.

Service connections to terminal manholes must be tied in at the bottom of the manhole
and channeled into the invert of the main. A standard drop may be used.

Lateral connections made into existing sewer mains shall be done by the use of tapping
saddles.

Saddles shall be installed by cutting the pipe with a tapping machine. A rubber gasket
shall be placed between the saddle and pipe. The saddle shall be secured to the pipe with
a twenty-four (24) gage stainless steel strap and two (2) three-eighth inch (3/8”) by three
and one-eighth inch (3 1/8”) by two and one-eighth inch (2 1/8”) nickel-bronze T bolts.

3.5.5. Manholes

Precast concrete manholes shall consist of precast reinforced concrete sections, an
eccentric conical section, and an expanded base section, extending a minimum of six
inches (6”) beyond the outside vertical wall (riser section) of the manhole.

The precast base section shall be installed on a compacted stabilized foundation prepared
similar to that required for the proper installation of the adjacent sewer as described
elsewhere in these Design Standards.

Connections to existing manholes shall be made by coring the manhole and installing a
rubber boot. Flexible manhole connectors shall be installed by manufacturer-trained
personnel using proper equipment, including accurate gauges.

Manhole frames shall be set in %4 bed of an approved manhole joint sealer and anchored
with stainless steel bolts in accordance with Detail 3.1.2-4.

Sewer Standards Page S-14 March 2006



Stafford County, Virginia Water and Sewer Standards

3.5.6 Final Inspection and Testing

All sewer construction shall be subject to testing and final inspection, including internal
television inspection by the County, prior to acceptance.

The contractor shall furnish weirs, stand pipes, pipe plugs, pressure gauges, stopwatches,
air compressors, hose, and such materials and assistance as required to perform these
tests. All acceptance tests shall be conducted by the contractor in the presence of a utility
inspector. The contractor shall schedule all acceptance tests with the Department of
Utilities at least forty-eight (48) hours in advance.

Prior to the final inspection by the County, the contractor shall locate and adjust all
manholes, valve boxes, etc. to final grade and clean all gravity lines and manholes.

All gravity sewer lines, to include sewer house connections, shall be tested after backfill
using a low-pressure air test. The air test shall be conducted as follows: provide test
plugs at each manhole and securely brace. Provide suitable means of determining depth
of groundwater level above the inverts immediately before testing. The testing pressure
will be increased accordingly but the total pressure including the increased amount of
groundwater backpressure at the springline of the pipe shall not exceed 5.5 psi. Add air
slowly to the test section until the internal air pressure, as indicated on the gauge,
stabilizes at 4 psi or at the increased pressure determined for the correction of the
groundwater backpressure. Do not allow personnel in manholes while the test is being
performed or when test section is under air pressure. If leakage is indicated at the test
plugs, relieve pressure before taking steps to eliminate the leak. When the air pressure is
stabilized, disconnect the hose and compressor and allow the pressure to decrease to 3.5
psi, plus correction for groundwater backpressure. Record the time period for the
pressure to drop %2 psi. Pipes failing to maintain minimum holding times set forth in the
table below will not be accepted.

Should the test show displacement, damage or leakage in excess of the allowable amount,
the Contractor shall repair the displacement and damage and eliminate the leakage. He
shall retest until the specified conditions are met to the satisfaction of the Department of
Utilities.

All gravity sewer lines shall be internally inspected by closed circuit television camera by
the County prior to acceptance. The contractor shall repair all deficiencies noted during
the inspection.
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AIR TEST TABLE

Pipe Size — Diameter

Length 4 6” 8” 10” 12” 15” 18” 21” 24” 27”
25° 1:53 2:50 3:47 4:43 5:40 7:05 8:30 9:55 11:24  14:25
50° 1:53 2:50 3:47 4:43 5:40 7:05 8:30 9:55 11:24  14:25
75 1:53 2:50 3:47 4:43 5:40 7:05 8:30 9:55 11:24  14:25
100’ 1:53 2:50 3:47 4:43 5:40 7:05 8:30 9:55 11:24  14:25
125° 1:53 2:50 3:47 4:43 5:40 7:05 8:30 10:54  14:15  18:02
150° 1:53 2:50 3:47 4:43 5:40 747 11:13 15116 19556  25:14
200° 1:53 2:50 3:47 4:43 5:42 8:54 12:49  17:27  22:48 2851
225° 1:53 2:50 3:47 4:43 6:25 10:01 14125 19:38  25:38  32:27
250° 1:53 2:50 3:47 4:57 7:08 11:08  16:01 21:49 28:30 36:04
275’ 1:53 2:50 3:47 5:26 7:50 12:15 17:37  24:00 31:20  39:40
300° 1:53 2:50 3:48 5:56 8:33 13:21  19:14 26:11  34:11  43:16
325° 1:53 2:50 4:07 6:26 9:15 14:28  20:50  28:21  37:02  46:52
350° 1:53 2:50 4:26 6:55 9:58 15:35 22:26  30:32  39:53  50:30
375’ 1:53 2:50 4:45 7:25 10:41  16:42  24:02  32:43  42:44  54:05
400° 1:53 2:51 5:04 7:54 11:24  17:48  25:38  34:54  45:35 5742

Minimum holding time in minutes and seconds by size and length of pipe.

Pressure drop from 4.0 psi to 3.5 psi (test pressure shall be increased by amount of
groundwater backpressure at springline of pipe, but shall not exceed 5.5 psi)

All manholes shall be tested for water tightness by vacuum testing after the manhole
frame and cover have been installed to final grade and prior to final acceptance.

Vacuum tests shall be conducted in accordance with ASTM C1244. Stubouts, manhole
boots and pipe plugs shall be secured to prevent movement while the vacuum is drawn.
Vacuum equipment shall be approved by the Director prior to its use. A measured
vacuum of 10 inches (10”’) of mercury shall be established in the manhole. The time for
the vacuum to drop to nine inches (9”’) of mercury shall be recorded. The following are
the minimum allowable test times for manhole acceptance at the specified vacuum drop:
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Depth of Time (sec) Manhole Diameter (inches)
Manhole
(feet) 30 33 36 42 48 54 60 66 72

8 11 12 14 17 20 23 25 29 33
10 14 15 18 21 25 29 33 36 41
12 17 18 21 25 30 35 39 43 49
14 20 21 25 30 35 41 48 51 57
16 22 24 29 34 40 45 52 58 67
18 25 27 32 38 45 52 59 65 73
20 28 30 35 42 50 53 65 72 81
22 31 33 39 48 55 64 72 79 89
24 33 38 42 51 59 64 78 87 97
26 36 39 46 55 64 75 85 94 105
28 39 42 49 59 69 81 91 101 113
30 42 45 53 63 74 87 98 108 121

If manhole joint mastic is completely pulled out during the vacuum test, the manhole
shall be disassembled and the mastic repaired.

Manholes that fail the vacuum test shall be repaired, and the test and repairs shall be
repeated until the manhole passes the test.
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SEWAGE PUMPING STATION STANDARDS

4.1. General

41.1. General Requirements

Wastewater pumping stations will be used only when it has been determined by the
Director that they are the only practical method to provide sanitary sewer service to the
area and are consistent with the Master Water and Sewer Plan. Wastewater pumping
stations shall comply with Virginia Sewage Collection and Treatment (SCAT)
Regulations.

All wastewater-pumping stations shall be designed and specifications written by an
Engineer registered in the Commonwealth of Virginia and qualified by experience to do
such work. The plans and specifications shall contain sufficient detail so that no
misunderstanding can arise as to the material to be used, the equipment to be installed, or
the quality of the workmanship, all of which shall be of first grade quality. The plans and
specifications, together with a design analysis, shall be submitted and approved by the
Director and the Virginia Department of Environmental Quality (DEQ) prior to the start
of any construction.

Prior to start of design, the engineer shall schedule a conference with the Department of
Utilities to review the requirements of this standard and to determine specific
requirements for equipment selection, and specific design details. The guidance in this
chapter is general in nature. Specific design information will be provided by the
Department of Utilities for each specific project.

No structures tributary to a proposed pumping station shall be occupied until the
following items have been provided:

a. A “Certificate to Operate” the pumping station from the DEQ.

b. Five copies of the Operations and Maintenance Manual approved by the
County and the DEQ.

41.2. General Design Requirements

The design engineer shall take into consideration the appearance and landscaping of the
wastewater pumping station property. The design engineer shall obtain from the County
approval of a site plan meeting current requirements of the County. In particular, trees,
shrubs and other landscaping shall be required to present a finished appearance consistent
with the zoning and general appearance of the surrounding area.
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The construction plans and plats shall identify a 100-foot zone of controlled or limited
use surrounding the center of the wet well. Within such zones, residential uses or high-
density human activities or activities involving food preparation shall be prohibited.

The site shall be provided with a six-foot (6') high chain link fence with a twenty-foot
(20") wide vehicle gate and a man gate. A board on board fence or other approved visual
screening consistent with the general appearance of the surrounding area shall be
provided.

An ample, all-weather-access twelve-foot (12") wide road, including pavement, storm
drainage and parking, shall be provided for easy access to the pumping station. The
access road and turn-around shall be paved outside of the fenced area of the pumping
station site, as well as the entrance at a VDOT road. The grade of the road shall not
exceed 10 percent. On long access roads, a locking gate will be provided at the entrance
to the access road from the public right-of-way.

All pumping stations shall be designed to minimize odor and hydrogen sulfide
generation; odor control facilities approved by the Department of Utilities shall be
installed where required. Prevention of hydrogen sulfide generation shall be an important
design consideration.

Finished floor elevations, entrance hatches and all vents shall be at least one foot (1)
above the 100-year flood level.

4.1.3. Capacity Design

Wastewater pumping stations shall be sized in accordance with the criteria shown in the
Master Water and Sewer Plan and shall take into consideration such parameters as
minimum, average, and peak station inflows as well as minimum, average, and maximum
pumping rates. The capacity of the station shall be the projected ultimate flow for the
drainage basin, unless a lesser capacity is approved by the Director. In that case a phasing
plan shall be submitted by the design engineer.

Pump selection and force main selection shall be based on a hydraulic analysis of the
required flows, pipeline velocities, and receiving gravity sewer capacities.

Consideration must be given to designs that produce minimum power requirements to
accomplish the functions required. If requested, supporting data shall be furnished to the
County.

4.1.4. Power Source

All stations shall be provided with three phase 60 Hz electrical power. Devices to
convert single-phase power to three-phase power will not be allowed.
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All stations shall be provided with an emergency by-pass pumping arrangement and a
permanently installed emergency generator with an automatic transfer switch. The
transfer switch shall be sized in accordance with the electrical service requirements.

4.2. Materials and Equipment

4.2.1. Pumps

Package pumping stations shall be supplied from a manufacturer having a minimum of 5
years experience in the manufacture of pumping stations. The pumps, motors, and
controls shall be supplied by a single vendor.

Pumps shall be capable of passing a minimum of three-inch (3") solids.

Wastewater pump selection should allow for upsizing and downsizing of impellers as
dictated by wastewater flows.

4.2.2. Motors

The pump motors shall be submersible, close coupled with normal starting torque and
low starting current. The motors shall not overload at the design condition or at any head
in the operating range as specified. Motors shall be sized for both maximum and
minimum head conditions as well as maximum energy efficiency. Each motor shall be in
current NEMA design cast iron frame with copper windings.

4.2.3. Controls and Starters

Controls and starters shall be assembled by the control panel manufacturer in a single
panel and contain the following:

a. One properly sized main circuit breaker.
b. A step-down transformer for station voltage of over 460 volts.
C. A circuit breaker and starter for the starting of each pump motor properly

sized for motor running current and short circuit protection on all three
phases of the motor.

d. Reduced voltage starters shall be provided for 75 HP and larger motors.

e. One control circuit to provide lead, lag, and alternate operation of pumps
with provisions for hand-off-auto operation (HOA).

f. Elapsed time meters are to be provided for each pump.

An adjustable three phase voltage sensor to protect motors and motors
starters from single phasing and under-voltage.

h. Provide for individual circuit breakers for power source for lights,
ventilation fans, convenience receptacles, heater, sump pumps, and RTU
receptacle as required, with step-down transformer for 120 volt A.C. to
control separate circuits and station auxiliaries.

I The panel shall be UL standard aluminum or stainless steel.

J. All panels must have point-to-point wiring.
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424 Standby Power Source

All wastewater pumping stations shall be equipped with a standby power source and
automatic transfer switch as follows:

a. An automatic power transfer switch and control to sense power failure and
generator running and to transfer station to emergency power source.

b. A trickle charger for the generator starting battery.

C. A generator sized to permit operation of all pumps and accessories with

the exception of the standby pump.
4.2.5 Flow Meter

All stations operated by variable frequency drives shall have a flow meter. The unit shall
have an accuracy of plus or minus 2.0% of full scale. Meters shall be magmeter type.

4.2.6 Telemetry System

All stations shall be provided with a remote telemetry system that is the same type and
compatible with the County's existing SCADA system. The unit shall have a battery
backup and a NEMA-1 enclosure (for inside locations) or NEMA 4X fiberglass enclosure
(for exterior locations), and a compatible antenna.

Alarm and status inputs shall be specified by the County but as a minimum the following
shall be included:

A. High water - wet well level

B. Low water-wet well level

C. Pump failure (due to overload or no-flow or overtemperature or seal
failure)

D. Pump run status

E. Power failure (single phase and three phase)

F. Generator run status

G. Pump flow rate

H. Intrusion alarm

l.

Special points as determined by the County.

4.2.7 Wet Wells

Wet well shall be constructed of precast concrete. For waterproofing and protection
against hydrogen sulfide attack, the exterior concrete surfaces shall be coated with two (2)
coats of bituminous waterproofing material applied at the rate of 7 mils per dry coat or
two-part epoxy with each coat being a different color. The interior surface shall have an
acid-resistant high-density polyethylene acid resistant lining.
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All miscellaneous metal in the wet well shall be stainless steel alloy designed for use in
sewage structures. All bolts, nuts and other fasteners in wet wells shall be 316 or 304
stainless steel.

4.2.8 Force Mains

Force mains shall have a positive slope from the pumping station to the point of discharge
unless unusual conditions make it impractical. Extra depth of bury shall be provided in
lieu of air or air/vacuum relief valves wherever feasible. Every effort shall be expended
to maintain the force main below the hydraulic gradient.

Pipe for sanitary sewer force mains shall meet all applicable requirements of Section
4.2.8.1 or 4.2.8.2 and shall be tested the same as water mains. A minimum cover of 3.5
feet shall be provided. Future regrading shall be taken into consideration.

A pig launching station shall be installed on the force main adjacent to the pumping
station.

Gate valves shall be located on the force main adjacent to the pumping station, at
intervals not to exceed 3,000 feet, and on both sides of water crossings or bridges.

All non-metallic force mains shall be marked by tracer wire in accordance with Section
2.5.4.

4.2.8.1 Ductile Iron Pipe

Ductile iron pipe shall meet requirements of AWWA C-151 (ANSI A21.5). Pipe and
fittings shall have inside cement lining with an approved hydrogen sulfide protective
coating. Pipe and fittings shall have an exterior bituminous coating meeting requirements
of AWWA C-104 (ANSI A-21.51), double thickness.

Slip joint or mechanical joint pipe and fittings shall be used for gravity sewers in
accordance with AWWA C-111 and C-153.

Class 50, 51, or 52 pipe as conditions require shall be used in all sewer applications.

Gaskets shall be furnished by the manufacturer and installed according to his
recommendations.

Ductile iron pipe shall not be used for a project unless a soil investigation in accordance
with AWWA C105 is performed. If the soil investigation demonstrates that the soils
would be corrosive to ductile iron pipe, the pipe shall be wrapped with polyethylene in
accordance with AWWA C105. Polyethylene encasement shall be in accordance with
ASTM D1248 and AWWA C105 and shall be 8 mil. thick.
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Ductile iron pipe may be used in general construction applications. Ductile iron pipe
shall be used in exposed pipe installations, across major stream crossings, and for
excessive depth of fills, where other pipe materials are subject to crushing.

4.2.8.2 Polyvinyl Chloride

Polyvinyl Chloride (PVC) pipe four inches (4”’) through twelve inches (12”) shall be
minimum Pressure Class 150 (SDR 18) PVC water main with "push-on" type joints
meeting all requirements of AWWA C900. PVC Pipe fourteen inches (14”) through
thirty-six inches (36”) shall be minimum pressure class 150 (SDR 26) PVC water main
with “push-on” type joints meeting all requirements of AWWA C905. Outside diameter
of the PVC pipe shall be the same as the outside diameter of cast iron water pipe meeting
ANSI Specifications A 21.6. Installation of force mains shall be in accordance with
AWWA C605.

4.2.8.3 High Density Polyethylene

HDPE Pipe will be considered on a case-by-case basis.

4.3 Low Pressure Sewer Systems

4.3.1 Introduction

Low-pressure sewer systems shall be used only when there is no reasonable way to
provide gravity sewer service to the property. All grinder pumps will be owned and
maintained by the property owner.

The County shall accept the maintenance responsibility for a common low pressure sewer
main that serves more than one grinder pump, provided that the low pressure sewer main
is installed in a public right-of-way or in a dedicated easement and built to County
standards under County inspection.

4.3.2 Grinder Pump System

1. Grinder pumps accepted by the Department shall be a semi-positive displacement
or centrifugal type; 15 GPM at 0 Ft. TDH; 11 GPM at 81 Ft. TDH.

2. The tank shall be 60 gallon; non-corrosive, heavy-duty, reinforced fiberglass,
suitable for outdoor use; integral fiberglass access hatch included.

3. The grinder shall consist of two hardened stainless steel cutters rotating at motor
speed in precision relationship to hardened alloy shredding ring to produce finely
divided slurry.

4. Piping connections: Inlet for four-inch (4") lateral; discharge for one and one half

inch (1 1/2") npt.
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5. The minimum motor shall be 1 HP, 1725 RPM, high torque, capacitor-start, 240
volt, 60 Hertz, 8 amp, single phase; with integral, automatic reset, thermal
protector.

6. The controls shall be non-fouling static sensor and pressure switch with no
moving parts in contact with the wastewater; self-contained unit.

7. Two check valves shall be provided, one integral on the discharge pipe inside the
tank and a second just before the building pressure sewer ties into the street
pressure main. Check valves shall be full ported, non-clogging, clapper type.

8. An anti-siphon valve shall be included on the discharge pipe inside the tank.
9. Grinder pumps and control panels shall not be located inside buildings or
dwellings.

10. High water level, power failure and pump alarms shall be provided. A remote
panel with an alarm test function shall also be provided; as shall a remote display
with audible alarm. The alarm system shall be provided with a back-up power
supply. This individual alarm system for the grinder pumps will not be connected
to the Department's telemetry system.

11.  An electrical permit issued by the County's Department of Code Administration is
required.

12.  The control console alarm system shall be located in an accessible and visible
location as close to the grinder pump as possible.

13.  Addisconnect shall be provided adjacent to the pump per NEC code. The pump
controls will be located in the top housing of the core unit inside a waterproof
access cover. They may also be located adjacent to the disconnect, ina NEMA 4
box.

14. A transfer switch shall be provided so that the grinder pump can be powered by a
generator during a prolonged power outage. The County will not provide such
generators.

15.  All electrical equipment must be UL listed.

16.  All equipment must be tested in accordance with the NEC.

17. Battery or generator standby power supply sufficient for 2 hours of intermittent
pump operation.
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4.3.3 Low Pressure Sewer Mains

1.

4.4

The low pressure sewer main shall be schedule 40 PVC pipe (ASTM D 2665) or
class SDR 21 PVC pipe or SDR 17 HDPE. The low pressure sewer main shall be
marked by tracer wire in accordance with section 2.5.4.

Schedule 40 solvent welded joints shall be made in accordance with the
manufacturers' recommendations and in accordance with ASTM D 1885.

SDR 21 pipe shall have gasket joints in accordance with ASTM 18609.

Thrust blocks shall be provided for gasket type piping at all bends, tees, and
changes of direction.

Force main piping shall be tested at 60 PSI for 30 minutes. No leakage shall be
permitted.

Flushing connections shall be provided at the beginning of each force main line, at
major changes of direction, and approximately every 600 to 1000 linear feet in
accordance with Details 4.3.1-1 and 4.3.1-2.

Pressure sewer laterals from individual grinder pumps shall be connected to a
common low pressure sewer main using a low pressure sewer house connection in
accordance with Detail 4.3.1-3.

A valve shall be provided at each change in pipe size.

Vacuum Sewer Systems

Vacuum sewer systems shall NOT be used.
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Stafford County, Virginia Water and Sewer Standards

STANDARD DETAILS

5.1. General Details

Buttresses for 11-%° Horizontal Bend 14.1-1
Buttresses for 22-%4° Horizontal Bend 1.4.1-2
Buttresses for 45° Horizontal Bend 1.4.1-3
Buttresses for 90° Horizontal Bend 1.4.1-4
Buttresses for Tees, Plugs, & Caps 1.4.1-5
Anchorage for 11 ¥4°, 22 ¥2°, & 45° Upper Vertical Bends 1.4.1-6
Buttress for 11 ¥4°, 22 2° & 45° Lower Vertical Bends 1.4.1-7
Restrained Lengths for Horizontal Bends, Dead Ends & Valves 1.4.1-8
Restrained Lengths for 11 ¥4°, 22 ¥°, & 45° Upper Vert. Bends 1.4.1-9
Restrained Lengths for 11 ¥4°, 22 ¥%2°, & 45° Lower Vert. Bends 1.4.1-10
Restrained Lengths for Tees, Run Diameters 6” to 12” 1.4.1-11A
Restrained Lengths for Tees, Run Diameters 14” to 20” 1.4.1-11B
Restrained Lengths for Tees, Run Diameters 20” to 30” 1.4.1-11C
Restrained Lengths for Reducers 1.4.1-12
Standard Concrete Cradle & Encasement 1.4.2-1
Steel Casing Detail for PVC or DIP 1.4.2-2A
Steel Casing Detail for HDPE 1.4.2-2B
Concrete Collar for Steep Slopes 1.4.2-3
Typical Pipe Location Existing Roadways 15.1-1
Trench Detail for Shoulder of Road 15.2-1
Non-Paved Trench 1.5.2-2
Trench Beneath Proposed New Pavement 1.5.2-3
Water & Sewer Trench for Existing Roadways 1.5.2-4
Standard Stream Crossing 1.5.3-1
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5.2. Water Details
Water Service Connection Detail 2.2.1-1
Water Meter Setting — 3%, 3%, 1”” Meters 2.2.2-1
Water Meter Setting up to and Including 2” Meter Connections 2.2.2-4
Water Meter Setting — 3 and Larger Meters 2.2.2-5
Exterior Backflow Prevention Device 2.2.2-6
Interior RPZ Device Installation 2.2.2-7
Manifold Meter Setting 2.2.2-8
Double Check Assembly and Vault — 4” & Larger 2.2.3-1
1 Air Release Valve 2.3.1-1
1 Air Release Valve Less Than 4 Feet Cover 2.3.1-2
Typical Fire Hydrant Assembly 2.4.4-1
Typical Fire Hydrant Location 2.4.4-2
Below Grade Flushing Hydrant 2.4.4-3
Above Grade Flushing Hydrant 2.4.4-4
Typical Fire Hydrant Location in Island & Parking Area 2.4.4-6
Typical Fire Hydrant Post Protection 2.4.4-7
Typical Valve and Valve Box 2.4.5-1
Tracer Wire Locator Box 2.4.5-2
Sampling Station 2.5.1-1
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5.3. Sewer Details
Clay Dam 3.1.2-1
Standard 4’ I.D. Precast Concrete Manhole 3.2.1-1
Typical 5° and 6’ and 8’ I.D. Precast Manhole W/4” Stack 3.2.1-2
Precast Concrete Manhole Flat Top 3.2.1-3
Manhole Anchor Bolt 3.2.1-4
Access Chamber 3.2.1-5
Typical 5> Manhole With Inside Drop Connection 3.2.2-1
Standard Manhole Frame & Cover 3.2.3-1
Watertight Manhole Frame & Cover 3.2.3-2
Waterproof Manhole Insert 3.2.3-3
Internal Manhole Chimney Seal 3.2.3-8
Manhole Vent 3.25-1
Sewer House Connection 3.3.3-1
Low Pressure House Service Connection to Gravity Sewer 3.3.3-2
Cleanout Cover Assembly for 4 Cleanouts 3.3.3-3
Sewer House Tap for Existing Main 3.3.34
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5.4. Pumping Station Details

Sewage Combination Air/Vacuum Valve 4.2.5-1
Sewage Combination Air/VVacuum Short Pattern Valve 4.2.5-2
Inline Flushing Connection - LPSS 43.1-1
Terminal Connection - LPSS 4.3.1-2
Low Pressure Sewer House Connection 4.3.1-3
Force Main Connection to Gravity Sewer 4.4.1-1
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HC

MIN

EQ

EQ

CARRY CONCRETE
TO UNDISTURBED

SECTION A—A EARTH OR FIRM

SUBGRADE
PLAN
Adjustment For Conc.
Concrete Block Dimensions Add To Area For Different
W At 150 PSI Pressure Dimension D |Height HC To Be Measured
PROPERTIES | & For Each Add | From Grade to ¢ Of Pipe
50 PSI Pressure Up To|g-1"[12-1"fig'=1"
Up To 300 PSI - - -
D E F G | 8 [To 12|To 16To 20°
4" 11 4" 6" 2"
4" 11 4" 6" 2"
é ” ’ ” ”n ” ” < < < <
% > 611 11 211 61) 711 211 E E Lt E [FE] E L
a0 8 1-4 8 7 2 < i T [T [T
8 Q (&) E gn 11 611 8" 811 411 % A é O % a % =)
‘C_D 1] EE 11 11_811 11 gn 411 gx %X %x gx
” -e-m @ 3" 2' 1' 9" 6" d o, (_5 g d ﬁ d 5
n - =z | zs|zo |z
o 8 _31) 21_611 11 10" 611 8 8 8 8
—6" 31 11 11 6"
21 3’—6" 11_4" 1!_2,1 9"
1 0" 1 ’—6" 6" 9" 2"
1' 2' 6" 9" 2"
% —6" 21 6" 11 2" 5 5 5 LIJ 5
g _411 21 8" 11 211 % ] E L % < % Ll
OED>— ) ) ) ”n ) ) e X [ e X XQ Mx
W5 -6 | 2-3 8 1 4 8ol|8a 8>< ge
%) 1] ) _411 21_611 11 11 4n Q_'JI >< EI > Q_'JI - D_'JI >
O'S'L.J » ) ) ' » : © s 0 RSN S g
4 -2 3 1 1-6 6 c-lgo|g g es
9 —6" 31 611 11 11_6 611 8 8 8 8
—8" 4' 1' 6" 1'—6 6"
7 5 2 1'-6 9”
1) DIMENSION D & E SHALL BE ADJUSTED FOR REQUIRED AREA.
2) DIMENSION F & G SHALL REMAIN SAME.
3) DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE IN EXCESS
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.
4) THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED
BY THE DEPARTMENT OF UTILITIES.
DECEMBER 2004 1.4.1—-1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

BUTTRESSES FOR

11 1/4° HORIZONTAL BEND




Adjustment For Conc.
CONCRETE BLOCK DIMENSIONS ADD TO Area For Different
SOIL o AT 150 PSI PRESSURE DIMENSION D [Height HC To Be Measured
PROPERTIES | & FOR EACH ADD | From Grade to § Of Pipe
@ 50 PSI PRESSURET ) 1ol &1 [10'_1"fer—1”
D | E | F | G [upTo300Pps | 0] [T
31) 6" 11 On 6;: 7n zn
[a 411 611 11 On 67: 711 211 I I I I
L © 6 8 1-2 6 8 2 < <= <.
& . E 811 11 On 11_411 87: 811 411 % : % < % : % <
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24n 31_011 31_011 11_051 1’—6" gn
30» 41_011 3’—6" 11_4:: 1: 9» 11_011
311 11_011 1’—6" 6» 911 zn
4n 11_611 21_011 6» gn 2" ) ) ) )
% 6" 21_011 21_011 6” 1:_0,1 211 - - <. |<
o. (</(_) 8" 31_411 21_011 8” 1’—0” 411 g i g i E < g i
. ‘LQ >:— 10" 41_211 21_311 8;: 1:_071 4n 5 A é - 5 o é a
& » ' q” g ' _pn » Ox<|[Ox<|O > O X
! 127 4-8"[2-9" [ 1-0" | 1-6 6 P = POl [
< » 1 A" 1 A 1 A» s » Do | DO~ (D g
8 161 5-9 | 3-6"[1-0"]1-6 6 s— sl |ss
o] ” ) ” ) ” [} ] ’ ” ) = = = =
-~ 20| 7-10"| 4-0" | 1-0" | 2-0 9 8 S 8 8
2471 91 1071 51_011 11_6:: zy_on gn
30» 111 8» 61_011 21_0» 2,_0» 11_011

DIMENSION D & E SHALL BE ADJUSTED FOR
DIMENSION F & G SHALL REMAIN SAME.

REQUIRED AREA.

DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE IN EXCESS
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.

NOTES:

1. FC = 3000 PSI AT 28 DAYS.
2.

3.

4.

DEPARTMENT OF UTILITIES.

DECEMBER 2004

CS = SOIL COHESION IN PSF AND = ANGLE OF INTERNAL FRICTION.
CARRY ALL BEARING SURFACES TO UNDISTURBED GROUND OR FIRM SUBGRADE.
THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED BY THE
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1.41-3

BUTTRESSES FOR
45" HORIZONTAL BEND

OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.
4) THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED

BY THE DEPARTMENT OF UTILITIES.

3) DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE IN EXCESS

1) DIMENSION D & E SHALL BE ADJUSTED FOR REQUIRED AREA.
2) DIMENSION F & G SHALL REMAIN SAME.

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

DECEMBER 2004




FINISH GRADE

] o
L)
L)
o
L)
% \_
CARRY CONCRETE
> TO UNDISTURBED
EARTH.
PLAN SECTION A—A
Adjustment for Conc.
Concrete Block Dimensions Di Add to D" Area For Different
L At 150 PS| Pressure imension "D Height (HC) To Be Measured
= For Each Addl From Grade To C of Pipe
50 PSI Pressure Up To PR S T e
Up To 300 PSI - - -
D E F ¢ P 8-0" | To 12 | To 16’ | To 20
3,’ 2’_6" 2’_0" 8" 1’_0" 6"
4,’ 3’_4" 2’_0" 8" 1’_0" 6" <
(]
6,’ 5’_2" 2’_0" 1’_0’, 1’_6" 6" % LIJ LIJ i i
i < .
8,’ 6’_8" 2’_6" 1’_0’, 1’_6" 9" % Q <‘ Q <‘ Q < Q
S @ m >< M o
” b ” tl ” tl ” tl ” ” >< ><
10" | 10-0"| 3-0" | 1-6" | 1-6 9 @ G G0 Go
s i " D
12” 10,_0’, 4’_0" 1’_6’, 2’_0" 1’_0" % o' o
o
16” 12,_6" 5’_0" 2’_0" 2’_0" 1,_0”
20" 15’_1 O" 6’_0" 2’_0" 2’_0" 2’_0”
1) DIMENSION D & E SHALL BE ADJUSTED FOR REQUIRED AREA.
2) DIMENSION F & G SHALL REMAIN SAME.
3) DIMENSION D SHALL BE ADJUSTED FOR REQUIRED PRESSURE IN EXCESS
OF 150 PSI BEFORE MAKING ADJUSTMENT FOR HEIGHT.
4) THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED
BY THE DEPARTMENT OF UTILITIES.
5) SPECIAL DESIGN REQUIRED FOR LINES 24" IN DIAMETER OR GREATER.
DECEMBER 2004 1.41—-4
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90° HORIZONTAL BEND




REINFORCING FOR
16" & LONGER

_>| 4" |<_

0 | —Carry Concrete
To Undisturbed

<—fWA} -
—l

| { 2

| o,

~~—Carry Concrete

To Undisturbed

Firm

Earth Or Firm Earth Or
PLAN Subgrade. ELEVATION Subgrade
BUTTRESS FOR PLUGS & CAPS
SIZE
3" 4" 6" 8" 1 O" 12" 1 6,’ 20" 24" 30"
M * * * 2'—6” 2'—8" 3'—6" 4'—8" 6'—0” 6'—8” 8'—0"
N * * * 1'—6" 2'_251 2.—6" 3'_4" 4'_01’ 5'_0” 6'—8"
O * * * 10" 1'_01’ 1'_2" 1’_4” 1'—6" 1'—8” 2'_0"
REINFORCE WITH 66" EW
L
(MIN)
. u N
Ty
A n Th A K v < o I
JU |y ) Y
R st SRR PR OE| B
J A_'H.! -,A
_1 [h K < . A o [h
| . ”»
oy < 4" MIN.
Carry Concrete ————=""" -
To Undisturbed
Earth Or Firm SECTION A-A
——= Subgrade.
BUTTRESS FOR TEES
SIZE OF BRANCH
3" 4" 6" 8" 101) 12" 16)1 201) 24" 3011
J 6" 6" 8" 9" 11_1 ” 11_3" 1!_8" 21_0" 2’—6" 31_4"
K 6" 8" 10" 1'_3" 1'_4” 1'_9" 2'_4" 31_01’ 31_4” 4'_0"
L 6" 6" 8" 9" 10" 12" 1,_2” 1’—6" 1’—8" 21_0"
H 4" 4" 6" 6" 6" 6" 8" 11_011 11_011 11_011
AREA OF BLOCK = 2J X 2K NOTE: TAPPING ASSEMBLIES & SLEEVES

NOTES:
Fc = 3000 PSI AT 28 DAYS.

TO BE CONCRETE BLOCKED AS
COMPARABLE SIZED TEES

1.
2. THE BUTTRESS DIMENSIONS ARE BASED ON THE WATER PRESSURE OF 150 PSI WHERE
THE PRESSURE IS DIFFERENT, THE AREA OF BLOCK SHALL BE PROPORTIONED TO REQUIRED PRESSURE

o

DECEMBER 2004

CARRY ALL BEARING SURFACES TO UNDISTURBED GROUND OR FIRM SUBGRADE
THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED BY THE UTILITY DEPARTMENT.
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Double Acting Steel Wedges =

8” Embed Reinforcing Bars Minimum
MiN, 36" Diameters Including The Hook

6" MIN. Paint Exposed Bars With Two Coats
Of Bituminous Paint.

— —
12" MIN —<—"" | ||
CLEARANCE _ | O =

3 - -: D (=] I (=} I
o L z Reinforcing Bars | | |
IRV I Where 4 Reinforcing
L Bars Used, Place 2
! ! Symmetrically Placed _PLAN
Reinf Bars At Bends And
Other 2 Bars As Shown In
ELEVATION Detel
SIZE
B EN D ” ” » ” ” ” ” ” ” ”
3 4 6 8" | 10" | 127 | 16" | 20" | 24" | 30
L 1’—6" 1’—6" 2,_0” 21_0" 21_311 2’—6" 31_3" 4,_0” 4’—6" 51_0"
11 1/4' W 1’—6” 1’—6" 2,_0” 21_01! 21_3” 2’—6" 31_3" 4,_0” 4’—6" 51_0"
D 1’—6” 1’—6" 1’—6" 21_011 21_01! 21_3" 2’—6" 2,—6” 31_01’ 31_01,
Reint Bars| 3 us |3 45 |3 45|36 |3 465|346 |3 #6|348|3 483 48
L 1’—6” 21_0" 2,—6” 21_91! 3’—6” 41_0" 4’—6" 5,—6” 6’—0" 71_0"
. W 1’—6” 21_011 2,—6” 21_91! 3’—6” 41_011 4’—6" 5,—6” 6’—0" 71_01,
22 1/2
D 1’—6" 1’—6" 2,_0” 21_3" 21_3" 2’—6" 31_0" 3,—6" 41_0" 4’—6”
Reinf Brs| 3 us |3 45 |3 45 |3 #6346 |4 #6 |4 #6 |3 48 |4 48| 4 48
L 21_011 2’—6" 3,_0” 3’—6” 41_0” 4’—6" 6’—0" 7,—6” 8’—6" 10, OH
45. W 21_0" 2’—6" 3,_0” 3’—6" 41_0" 4’—6" 6’—0" 7,—6" 8’—6" 10!_0"
D 1'—6” 2'_0" 2!_0” 2'—6" 2'_9” 3'_0" 3'—6” 4!_0” 4'—6" 5' O”
Renf B
Nols Sel| 3 #5 |3 #5 |3 #5 |3 #6 |4 #6 |4 #6 |4 #8 |4 #8|4 #8449

NOTES: 1. Fc=3000 PSI AT 28 DAYS.
2. Carry All Bearing Surfaces To Undisturbed Earth Or Firm Subgrade.

3. The Anchorage Dimensions Are Based On The Water Pressure Of 150 PSI.
Where The Pressure Is Different, The Volume Of The Concrete (.E. L x W x D)
Shall Be Proportioned To Required Pressure.

4. Thrust Blocks Shall Be Installed Only Where Approved By The Department Of Utilities.

DECEMBER 2004 1 . 4‘ 1 - 6
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EQ EQ
M
L~
SECTION
ELEVATION
BUTTRESS FOR LOWER VERTICAL BENDS
BEND — "S'ZE T
3|4 |6 10" [ 127 [ 16" | 20" | 24" | 30
L|6 | 6" | 6" | 8 |8 |8 [1-1"|1-5"{I"-10"|2'-8"
1M=1/4 |M[1'=0"|[1'=0"|1'=2" |1"-4" |1'-6" [2-0"|2'-4"|[2'-8" |3~0"|3'-4"
Nl 8 |8 |8 |8 |8 |8 |9 |10]12|r-2
L| 6" | 6" 10" | 11" [1=-3"[1-4"|2-1"|2'-9"|3-7"|3'-3"
22-1/2° [M [1'=0"[1'=0" [1"=2"|1"=4"|1"=6" |2'-0" |2'-4" |2'-8" |3'=0" |3'-2"
Nl 8 |8 |8 |8 |9 |9 [120|r-2"|1-4"|1-6"
L|10" |1-0"|1"-2"|1-9" |2’-5"|2’-8" |4-0"|5'-6" |6'-0" 8- 2"
45° M [1=0"|1=0"|1"-2"|1'-4"|1'-6" |2-0" |2'—4"|2'-8" 36" |[4'-0"
N| 8 |8 |8 |8 |12 |r-2"|r-6"|2-0"|2-6"|3-0"
NOTES:

1. Fc = 3000 PSI AT 28 DAYS.
2. CARRY ALL BEARING SURFACES TO UNDISTURBED EARTH OR FIRM

SUBGRADE.

3. THE BUTTRESS DIMENSIONS ARE BASED ON THE WATER PRESSURE
OF 150 PSI AND SOIL BEARING PRESSURE OF 2500 PSI. WHERE THE
WATER PRESSURE AND SOIL BEARING PRESSURE ARE DIFFERENT, THE
AREA OF CONCRETE BLOCK (I.E. L & M) SHALL BE PROPORTIONED
ACCORDINGLY. AREA ADJUSTMENT FOR REQUIRED PRESSURE SHALL
BE MADE FIRST BEFORE MAKING ADJUSTMENT FOR SOIL BEARING

PRESSURE.

4. THRUST BLOCKS SHALL BE INSTALLED ONLY WHERE APPROVED BY THE
DEPARTMENT OF UTILITIES.

DECEMBER 2004
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/— FINISHED GRADE

MIN. 3.5

R Ca

SECTION A—A

PLAN

L : RESTRAINED LENGTHS FOR PVC AND POLYWRAPPED PIPES (FEET)

DIAMETER OF PIPE 3| 47| 6|8 |10"| 12" | 16" | 18" | 20" | 24" | 30"
111/4° HORIZ. BEND 2| 3| 4|5 |6 | 7|9 [1w0]1]|12]15
22 1/2° HORIZ. BEND gl 5| 7101214182021 |25 |30
45" HORIZ. BEND 9 | 11|15 |20 |24 |28 |37 | 41| 45|52 | 63
90" HORIZ. BEND 22'| 26'| 37| 48' | 58" | 69" | 89’ | 98' [ 108’|126' [152’
DEAD ENDS & VALVES 43| 52'| 75" | 98’ | 119’ [ 141’ | 184’ | 205’ | 225'| 267" | 326’

L : RESTRAINED LENGTHS FOR BARE DUCTILE IRON PIPES (FEET)

DIAMETER OF PIPE 3| 47| 6| 8 |10"| 12" | 16" | 18" | 20" | 24" | 30"
11.1/4° HORIZ. BEND Pl 23|46 |6 |88 ]9 ]|1r|[13
22 1/2° HORIZ. BEND 5|6 |8 |[1012]15]17]19 |22 |26
45" HORIZ. BEND 8| 913|177 | 21|25 |32 |36 | 39|46 |55
90" HORIZ. BEND 19'| 23| 32| 42° [ 51" | 60° | 77 | 86' | 94" 110" |133’
DEAD ENDS & VALVES 30'| 37| 52| 68’ | 83 | 99 |129' | 143'|158'|187" 228’

1) SOIL DESIGNATION IS COHESIVE GRANULAR

2) MINIMUM DEPTH OF COVER IS 3.5 FT.

3; USE TYPE 3 LAYING CONDITIONS.

4) DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

5) SAFETY FACTOR IS 1.5

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES
GREATER THAN 100 PSI

7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE
THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004 1 . 41 — 8
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I

ELEVATION _PLAN
L : RESTRAINED LENGTHS FOR PVC AND POLYWRAPPED PIPES (FEET)
DIAMETER OF PIPE 3| 47| 6|8 [10"|12 16" [18" | 20" | 24" | 30"
11 1/4 UPPER VERT. BEND >l 3l als el 719 1011215
22 1/2° UPPER VERT. BEND £ 5| 71012 14|18 |20 21" |25 | 30’
45" UPPER VERT. BEND 9 | 10|15 |20 | 24 | 28 |37 | 41 | 45 | 52’ | 63
L : RESTRAINED LENGTHS FOR BARE DUCTILE IRON PIPES (FEET)
DIAMETER OF PIPE 3| 4| 6|8 [10"|127 16" [ 18" | 20" | 24" | 30"
11 1/4 UPPER VERT. BEND >l 2l zlelslelgle| o]z
22 1/2° UPPER VERT. BEND £ 5|6 |8 |10]12]15[17]19]22 |26
45" UPPER VERT. BEND 8| 91317 |21 |25 |32 |36 | 39|46 |55

1) SOIL DESIGNATION IS COHESIVE GRANULAR
2) MINIMUM DEPTH OF COVER IS 3.5 FT.

3; USE TYPE 3 LAYING CONDITIONS.
4

5) SAFETY FACTOR IS 1.5

DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES

GREATER THAN 100 PSI

7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE
THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004

1.4.1-9

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

RESTRAINED LENGTHS FOR

11 1/4, 22 1/2° & 45" UPPER VERT. BENDS




ELEVATION

SECTION

L : RESTRAINED LENGTHS

FOR PVC AND POLYWRAPPED PIPES (FEET)

DIAMETER OF PIPE 3| 4| 6|8 [ 107|127 |16” [ 18" | 20" | 24" | 30”
11.1/4 LOWER VERT. BEND 6| 7| 10|14 |17 |20 |26 |29 | 32|37 |45
22 1/2° LOWER VERT. BEND 12'| 15" 22° | 28' | 34 | 40’ | 52' | 58' | 64’ | 75" | of’

45" LOWER VERT. BEND 26" | 31"| 45| 58' | 71" | 84’ | 108’ [121"|133'| 156" [190'

L : RESTRAINED LENGTHS

IRON PIPES (FEET)

DIAMETER OF PIPE 3| 4" | 6" |8 |10"|12"]| 16" | 18" | 20" | 24" | 30"
111/4° LOWER VERT. BEND g 5| 710 |12 |14 |18 |20 | 22| 26° | 32
22 1/2° LOWER VERT. BEND 9 | 11|15 |20 | 24’ | 28 | 36" | 41" | 45" | 53’ | 64’
45" LOWER VERT. BEND 18'| 22'| 31" | 41" | 50° | 59 | 76’ | 84’ | 93" {109’ [133’

1) SOIL DESIGNATION IS COHESIVE GRANULAR
2) MINIMUM DEPTH OF COVER IS 3.5 FT.

4
5) SAFETY FACTOR IS 1.5

3; USE TYPE 3 LAYING CONDITIONS.

DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES

GREATER THAN 100 PSI

7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE
THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004

1.4.1-10

STAFFORD COUNTY

DEPARTMENT OF UTILITIES

RESTRAINED LENGTHS FOR

1=-1/4, 22-1/2°, & 45 LOWER

VERT. BENDS




I PUSH-ON JOINT (TYP.)

L

|
dilf << b SECTION A-A
Lg= The total length between the first unrestrained
joints on either side of the tee on the run in feet.

PLAN
RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE ZTEE BRANCH) Lg
DIAMETER | DIAMETER | Bare Ductile Iron Pipe (ft)|PVC & Polywrapped Pipe (ft)
12" 12" 61’ 87 40’
127 10" 38’ 54’ 40'
127 8" 12’ 18’ 40’
12" 6" 5 6 26'
10" 10" 46’ 65 40’
10" 8" 22' 31 40’
10" 6" 3 5 32'
10” 4" 7 2 16’
8" 8" 31 44’ 40’
8" 6" 3 4 40'
8" 4" 3 4 40’
6" 6" 15’ 22’ 40’
6" 4" 4 6’ 24’
RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE ZTEE BRANCH) Lg
DIAMETER | DIAMETER [ Bare Ductile Iron Pipe (ft)[PVC & Polywrapped Pipe (ft)
12" 12" 99’ 141 0
12" 10" 83’ 19 0
127 8" 68’ 98’ 0
12° 6" 52' 75’ 0
10" 10" 83’ 19’ 0
10" 8" 68’ 98’ 0
10" 6" 52’ 75 0
10” 4" 37 52’ 0
8’ 8" 68’ 98’ 0
8" 6" 52' 75’ 0
8" 4" 37 52 0
6" 6" 52’ 75 0
6" 4" 37 52’ 0
1) SOIL DESIGNATION IS COHESIVE GRANULAR
2) MINIMUM DEPTH OF COVER IS 3.5 FT.
3% USE TYPE 3 LAYING CONDITIONS.
4) DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE
5g SAFETY FACTOR IS 1.5
6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES
GREATER THAN 100 PSI
7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE
THE REQUIRED LENGTHS ON THE PROFILE VIEW.
DECEMBER 2004 1.41-11A
RESTRAINED LENGTHS FOR TEES
STAFFORD COUNTY SHEET 1 OF 3

DEPARTMENT OF UTILITIES RUN DIAMETER 6” TO 12"




I PUSH-ON JOINT (TYP.)

%_

|
dHf <— 1]
Lp= The total length between the first unrestrained
joints on either side of the tee on the run in feet.

SECTION A—A

PLAN

RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE ZTEE BRANCH) Lg

DIAMETER | DIAMETER | Bare Ductile Iron Pipe (f1)[PVC & Polywrapped Pipe (ft)
14" 8" 3 4 40
14" 14" 76’ 108’ 40’
16" 6” 3 4 20’
16" 8 s & 34
16" 10" 22’ 32 40’
16" 12" AT 68’ 40’
16" 16" 90’ 129’ 40’
18" 6 2 2 18’
18" 8 4 6’ 30°
18" 12" 41’ 58' 40
18" 18" 105’ 150’ 40’
20" 6" 2 3 16’
20” 8 1’ 7 28
RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE ZTEE BRANCH) Lg

DIAMETER [ DIAMETER [ Bare Ductile Iron Pipe (ft)[PVC & Polywrapped Pipe (ft)
14" 8" 68’ 98’ 0
14" 14" 14 163 0
16" 6 52 75 0
16" 8" 68 98’ 0
16" 10" 83 19’ 0
16" 12" 99’ 141 0
16" 16" 129’ 184 0
18" 6 52 75 0
18" 8’ 68 98’ 0
18" 12" 99’ 141 0
18" 18" 143’ 205’ 0
20" 6" 52’ 75 0
207 8 68 98’ 0

1) SOIL DESIGNATION IS COHESIVE GRANULAR

2) MINIMUM DEPTH OF COVER IS 3.5 FT.

33 USE TYPE 3 LAYING CONDITIONS.

4) DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

53 SAFETY FACTOR IS 1.5

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES
GREATER THAN 100 PSI

7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE
THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004 1.4.1-118

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

SHEET 2 OF 3

RESTRAINED LENGTHS FOR TEES

RUN DIAMETERS 14" TO 207




I PUSH-ON JOINT (TYP.)

|
_ _ | I_
L
dHf << b SECTION A—A
LIF_ The total length between the first unrestrained

joints on either side of the tee on the run in feet.
PLAN

RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE (TEE BRANCH) Lg
DIAMETER | DIAMETER [ Bare Ductile Iron Pipe (ft)[PVC & Polywrapped Pipe (ft)
20" 12" 34 48 40’
20" 16" 80’ 114’ 40
20" 20" 19’ 170’ 40
24" 6" 0 0 14’
24" 8" 4 6’ 22'
24" 10” 3 4 34
24" 12" 19’ 27 40
24" 14" 45 65’ 40’
24" 16" 69’ 98’ 40’
24" 18" 90’ 129’ 40’
24" 20" 110’ 158’ 40
24" 24" 147’ 211 40
30" 6" 3 4 10’
RUN BRANCH Lg: LENGTH OF RESTRAINED PIPE (TEE BRANCH) Lg
DIAMETER | DIAMETER | Bare Ductile Iron Pipe (ft)|PVC & Polywrapped Pipe (ft)
20" 12" 99’ 141 0
20" 16” 129’ 184’ 0
20" 20" 158' 225’ 0
24" 6" 52’ 75 0
24" 8" 68’ 98’ 0
24" 10” 83 19’ 0
24" 12" 99’ 141 0
24" 14" 114’ 163’ 0
24" 16" 129’ 184 0
24" 18" 143 205’ 0
24" 20" 158’ 225’ 0
24" 24" 187 267 0
30" 6" 52' 75' 0

1) SOIL DESIGNATION IS COHESIVE GRANULAR

2) MINIMUM DEPTH OF COVER IS 3.5 FT.

3; USE TYPE 3 LAYING CONDITIONS.

4) DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

5) SAFETY FACTOR IS 1.5

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES
GREATER THAN 100 PSI

7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE

THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004 1.4.1—=11C
RESTRAINED LENGTHS FOR TEES
STAFFORD COUNTY SHEET 3 OF 3

DEPARTMENT OF UTILITIES RUN DIAMETERS 20” TO 30 ”




I
PLAN

__F"___'B_

LARGE SMALL L : LENGTH OF RESTRAINED PIPE (LARGE DIAMETER)
DIAMETER | DIAMETER [ Bare Ductile Iron Pipe (ft)[PVC & Polywrapped Pipe (f1)
24" 20" 56’ a0’
o 18" 80 14
2 16" 102 145
24" 14" 121 173
24" 12" 138’ 197’
20" 18" 29’ 47
20 16” 55 79
20" 14" 79' 112’
20" 12" 99’ 141
20" 10" 116’ 166’
18" 16" 29’ 42
18" 14" 55’ 79’
18" 12" 78 11"
18" 10" 97’ 138’
18" 8" 112’ 161’
16" 14" 29’ 42
16" 12" 55’ 78’
16" 10" 76 109’
16" 8 94 134’
16" 6" 108’ 155’
14" 12” 29’ 42
14" 10" 54’ 77
14" 8" 74 106’
14° 6 91’ 129’
12" 10" 29’ 41
12° g 52 75
12" 6" 72 102’
10" 8" 28’ 40’
10° 6 51° 73
10° y 68 97
8" 6 29’ 4’
8" 4 49’ 70’
6" 4" 27 39’

1) SOIL DESIGNATION IS COHESIVE GRANULAR
2) MINIMUM DEPTH OF COVER IS 3.5 FT.

4

3) USE TYPE 3 LAYING CONDITIONS.
DESIGN PRESSURE IS 100 PSI WORKING PRESSURE + 120 PSI SURGE ALLOWANCE

5) SAFETY FACTOR IS 1.5

6) THE ENGINEER SHALL INCREASE THE ABOVE LENGTHS FOR WORKING PRESSURES

GREATER THAN 100 PSI
7) THE ENGINEER SHALL INDIVIDUALLY EVALUATE ALL COMBINED BENDS AND INDICATE

THE REQUIRED LENGTHS ON THE PROFILE VIEW.

DECEMBER 2004

1.4.1-12

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

RESTRAINED LENGTHS FOR REDUCERS




12"

Carefully
Tamped
Backfill
95% max density

' 1/4 Be
T T AP R 1/4 D. 4" Min.
STANDARD CONCRETE CRADLE
Carefully Tamped Backfill
B (95% Max Density)
12"
1/4 D. 4" Min
1/4 D. 4" Min

STANDARD CONCRETE ENCASEMENT

NOTES:

1. Concrete To Be 3000 PSI Unless Otherwise Specified.
2. Trench Width Shall Be As Specified Or As Shown On Plans.

DECEMBER 2004 1 . 4 2_ 1

STAFFORD COUNTY STANDARD CONCRETE
DEPARTMENT OF UTILITIES CRADLE & ENCASEMENT




UTILITY MARKER: HEIGHT 5°-6" ABOVE GRADE.

SEE SPECIFICATIONS FOR COLOR AND
LANGUAGE.

(TYPICAL 2 PLACES AS APPROVED BY VDOT)

_ EXISTING

ROADWAY

\\ ||
[ b [
I = = Il
s} hl STEEL CASING PIPE STAINLESS STEEL CASING SPACERS
M SPACING PER MANUFACTURER’S
: CARRIER PIPE RECOMMENDATIONS
o T
g — - S
L] - !
NOT GREATER THAN 6’ MAX.
—{ [=——CASING END SEALS
(Typical each end)
SEE PLANS FOR CASING LENGTH
RESTRAIN ALL JOINTS INSIDE CASING.
PUSH OR PULL THE CARRIER PIPE THROUGH THE CASING SO THAT
THE CARRIER PIPE JOINTS ARE ALWAYS COMPRESSED.
) _ CASING PIPE *NOTE: or as
Carrier [Minimum Casing |Minimum Casing Thickness * required by VDOT
Pipe Pipe 0. D. Cover to 15" |Cover 15" & over POSITIONING
4 14 1/4” 5/16"
6 16 /% 5/16”
8 18 /4 5/16”
10 18 /4 5/16”
12 24 /4 5/16”
14 24 /4 5/16"
16 30 1/4 5/16”
18 30 3/8" 3/8”
20 30 3/8” 3/8"
24 36 3/8 3/8
30 ) 7/16” 7/16” :
36 48 7/16" 7/16" STANDARD:  Carrier lays
42 54 7/16" 7/16” on casing bottom. Top
13 60 7/16" 7/16” runners maintain spacing
—— E—— E— E— in event of rollover.
MARCH 2006 1.4.90—7A

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

STEEL CASING
FOR PVC OR DI

P




UTILTY MARKER: HEIGHT 5 — 6" ABOVE
GRADE. SEE SPECIFICATIONS FOR COLOR AND
LANGUAGE.

(TYPICAL 2 PLACES AS APPROVED BY VDOT)

EXISTING ROADWAY

\ |
I = I
[ = [
|| o 1l
|
= o
= CARRIER PIPE
M
e £
SEE PLANS FOR CASING LENGTH
MINIMUM DR RATING
FOR GRAVITY SEWER IS 32.5
MINIMUM DR RATING FOR PRESSURE
APPLICATION IS 17.0
_ CASING PIPE
Cf’r”er Minimum Casing Thickness * *NOTE: or as SEAL ANNULAR SPACE AT BOTH
Pipe Cover to 15 [Cover 15' & over| €Quired by VDOT ENDS WITH POLYURETHANE GROUT
7 1747 57167 AND CASING END SEALS
6 /T 5/16
8 L — 248, MINIMUM OF 1”
W) 174" 5716 MAXIMUM OF 3"
14 1/47 5/16”
16 174" 5/16”
18 3/8 3/8
20 3/8” 3/8
24 3/8 378
30 7/4 6" 7/4 6"
36 7/4 6" 7/4 6"
42 7/16” 7/16
48 7/16” 7/16”
—— — —— STANDARD:  Carrier lays
on casing bottom.
MARCH 2006 1.479-7R

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

STEEL CASING
FOR HDPE




|
|
||TM| | |m| | ||—
=
=l ||

|—:.-_A I D _ M
|:_ — - | |<IZM
= [ —ITI=
= =
mil | =
= = =
p o -
(R
. ’ . .lq-' - . -
o _--A q.--A ._. ff? | AA q__- -
TN
— 122 MIN Q—A -
v o 129MIN
4. s,

NOTES:

1. REQUIRED FOR SLOPES =18°

2. CONCRETE SHALL BE MINIMUM
3000 PSI COMPRESSIVE STRENGTH

DECEMBER 2004

1.4.2-3

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

CONCRETE COLLAR
FOR STEEP SLOPES




2" — 21A AGGREGATE BASE
ON DISTURBED PORTION
OF SHOULDER.

PAVEMENT +3

42" MIN

WATER/SEWER LATERAL MIN. SEWER OR WATER MAIN
3’ BELOW BOTTOM OF DITCH
LINE.
DECEMBER 2004 1.51-1
STAFFORD COUNTY TYPICAL PIPE LOCATION

DEPARTMENT OF UTILITIES EXISTING ROADWAYS




RE-GRADE TO MATCH
PRE-EXISTING CONTOURS

——2W+0.D.

TOP DRESS DISTURBED
ROAD SHOULDERS WITH
MIN. 2" OF 21-A STONE

SELECT BACKFILL

SELECT BACKFILL (DUCTILE IRON

PIPE) —

BEDDING (PVC PIPE)

BEDDING (WATERMAINS

18" AND LARGER 4
GRAVITY
SEWER & FORCEMAIN f
ONLY)

S

NOTES:
1. SELECT BACKFILL COMPACTED TO 95% DENSITY
TO EXTEND TO GRADE.

/ROADWAY
Y(

\\3%

R

Y

VARIABLE
SHOULDER
WIDTH
(MIN. 3)

2. DIMENSION "W" SHALL BE A MINIMUM OF 6 INCHES
AND A MAXIMUM OF 12 INCHES.

3. BEDDING TO EXTEND 12" OVER CROWN OF PVC PIPE.

4.  BEDDING SHALL BE PLACED FOR A MINIMUM OF 4" BELOW
BOTTOM OF PIPE TO THE SPRINGLINE OF THE PIPE.

5. ANY OVEREXCAVATION TO BE BACKFILLED WITH BEDDING
MATERIAL.

MARCH 2006

1.9.2—

1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TRENCH FOR
SHOULDER OF ROAD




SEED AND MULCH,

CONTROLLED FILL —=

SELECT BACKFILL —m=—

BEDDING (GRAVITY A LA
SEWER & FORCEMAN 4" "X X5 ¥
ONLY)

NOTES:
1. CONTROLLED FILL TO BE PLACED ABOVE SELECT FILL.

3. DIMENSION "W’ SHALL BE A MINIMUM OF 6 INCHES AND
MAXIMUM OF 12 INCHES.

OF PIPE TO THE SPRINGLINE OF THE PIPE.

MARCH 2006

2. SELECT BACKFILL TO EXTEND 12 INCHES OVER CROWN OF PIPE.

4. BEDDING SHALL BE PLACED FOR A MINIMUM OF 4" BELOW BOTTOM

AS SPECIFIED

- 2\W+0.D,
NN NN A Il I I NN NSNS
S UL

1.0.2-2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

NON—PAVED
TRENCH DETAIL




—~—2W+0.D. —
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SELECT BACKFILL —
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STRUCTURAL FILL
(DUCTILE IRON PIPE) _»—

BEDDING (PVC PIPED

/*V ‘ (
BEDDING (WATERMAIN CAEAE

18" AND LARGER
GRAVITY $

SEWER & FORCEMAIN
ONLY)

NOTES:

1. SELECT FILL TO BE PLACED IN 6" LAYERS COMPACTED
TO 95% DENSITY ABOVE STRUCTURAL BACKFILL OR BEDDING.

2. STRUCTURAL BACKFILL TO EXTEND 12 INCHES OVER CROWN OF
DUCTILE IRON  PIPE. BEDDING TO EXTEND 12" OVER CROWN OF
PVC PIPE.

3. DIMENSION 'W SHALL BE A MINIMUM OF 6 INCHES AND
MAXIMUM OF 12 INCHES.

4. BEDDING SHALL BE PLACED FOR A MINIMUM OF 4" BELOW
BOTTOM OF PIPE TO THE SPRINGLINE OF THE PIPE.

5. ANY OVEREXCAVATION TO BE BACKFILLED WITH BEDDING MATERIAL.

MARCH 2006

/

PROJECT PAVEMENT
SECTION

1.0.2-3

STAFFORD COUNTY TRENCH

DEPARTMENT OF UTILITIES BENEATH PROPOSED NEW PAVEMENT




REPLACE PAVING SECTION

. ’ | | ’
s | ——
[ | | V
W I /
MILL EXIST. / o MILL EXIST.
PAVEMENT / L / PAVEMENT
1 %" DEEP x / o 1 %" DEEP x
4 WDE / /é 4’ WIDE
| |
A | | /I
} TACK COAT AND OVERLAY }
PLAN VIEW
MIN. 1 1/2” OVERLAY ASPHALT
CONCRETE SURFACE COURSE TYPE
(SM)
25 | . 9o
4 4
MILL EXIST. 1\ 5 | | MILL EXIST.
PAVEMENT B 17— e = e PAV,I’EMENT
1% ﬁs --------------------- oo [ ARRRRRRRRS 1)
........... ! e e e e e e e e e . ! e e e e e e e e e .
fn ' o t | ASPHALT CONCRETE BASE
(BM) MIN. 8" | . : _ . : — COURSE TYPE (BM)
i | L
i TYPE 1 SIZE 21A OR B AGG.
! COMPACTED TO 100% MAX.
21 A OR B MIN. 10 ] DENSITY AT OPTIMUM MOISTURE
| CONTENT
| - 6” . | - 6» _>|
BENCH
oo 12" MINIMUM SELECT MATERIAL
&% —— COMPACTED TO 95% VTM—1 MAX.
DENSITY AT OPTIMUM MOISTURE
CONTENT + 2%
BEDDING (GRAVITY SEWER —, m-— SAND OR NO. 57 STONE
& FORCEMAIN ONLY)
. MIN. TRENCH WIDTH TO SUPPORT
NOTES: —| 0D + 24" |— TRENCH Boy

1. REGRADE SHOULDERS TO MATCH

PAVEMENT ELEVATION.
2. RE-STRIPE PAVING TO MATCH SECTION VIEW

PRE—CONSTRUCTION CONDITION.

* FOR PIPE LESS THAN 12" THE TRENCH WIDTH MAY BE 36" MAXIMUM
SEE UB—1 (VDOT ROAD AND BRIDGE STANDARDS VOLUME )

DECEMBER 2004 1 . 5 2_ 4‘

STAFFORD COUNTY WATER & SEWER TRENCH DETAIL
DEPARTMENT OF UTILITIES FOR EXISTING ROADWAYS
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STANDARD STREAM CROSSING

DETAIL

DECEMBER 2004

STAFFORD COUNTY
DEPARTMENT OF UTILITIES




2D

RRRRRIRA
K :

......

MIN. DEPTH 36
/\,

— TO0 METER———

\— COPPER SERVICE TUBING
(HK” TYPE")

CORPORATION STOP

TAPPING SADDLE REQUIRED FOR PVC PIPE

\ EXISTING WATER MAIN

DECEMBER 2004 2.2.1-1

STAFFORD COUNTY WATER SERVICE
DEPARTMENT OF UTILITIES CONNECTION DETAIL




1" (2" IF SOD IS LAID)
_FINISH GRADE

7 7/ -<
DOUBLE CHECK VALVE\&% -

12"-20"

ANGLE VALVE =

36"
MIN.
4
-
~—T0 MAIN M
N ! 7
F
COMMON BRICK \ ,
AT QUARTER POINTS 1" K COPPER (5' MIN.
OUTSIDE METER VAULT)
~1" K COPPER TUBING
CLEAN STONE (VDOT No 57)
NOTES:
1. THE SERVICE LINE BETWEEN THE MAIN AND THE METER WILL BE ONE CONTINUOUS
PIECE OF PIPE.
2. ONE PIECE METER BARREL 24" x 30" HIGH DENSITY POLYETHELENE.
3. LID SHALL HAVE PENTAGON NUT AND 1 3/4 " HOLE.
4. THE GRADE AT TOP OF BARREL SHALL CONFORM TO THE GENERAL CONTOUR OF FINISH
YARD GRADE. NO MOUNDS OR DEPRESSIONS AROUND THE BARREL WILL BE PERMITTED.
5. 1" SERVICE SADDLE AND COMPRESSION STOP REQUIRED FOR CONNECTION TO MAIN.
(SERVICE SADDLE NOT REQUIRED ON DIP.)
6. USE 18" LID WITH EXTENSION RING IN GRASSED AREAS OR 24" MONITOR STYLE LID IN PAVED AREAS.
DECEMBER 2004 2.9 971

STAFFORD COUNTY WATER METER SETTING
DEPARTMENT OF UTILITIES 5/8", 3/47, 1" METERS




17 (2” IF SOD IS LAID)
FINISH GRADE

WYY Y Y Y Y Y Y YIY Y Y Y Y Y Y Y,
LRRBRR R
NN

~

N\

16—-36"

- ANGLE PATTERN BALL VALVE
(TYPICAL EACH SIDE)

FLOW

.—

\2" X 4" BRASS NIPPLE

/ COMMON BRICK
2" BRASS PIPE (TYP.) CLEAN STONE AT QUARTER POINTS
L PLUG (OR CAP) DRILLED & TAPPED  (VPOT No. 57)

— 3" OR LARGER D.I.P.

2" PVC ASTM D2241

NOTES:

ONE PIECE BARREL 36" X 36" HI-DENSITY POLYETHELENE.
LID SHALL BE EQUIPPED WITH PENTAGON NUT AND 1 3/4” HOLE.
USE SERVICE SADDLE FOR CONNECTION TO MAIN (BOTH PVC AND DIP).

GATE VALVE AND VALVE BOX REQUIRED ON 2" AND LARGER SERVICE LINES.
USE 2" BRASS NIPPLES BETWEEN SERVICE SADDLE AND GATE VALVE.

5. SCHEDULE 80 PLASTIC PIPE (2) EACH 16 LONG TO BE USED IN BRACE PIPE EYELETS.

6. IF AN APPROVED BACKFLOW DEVICE IS NOT INSTALLED ON THE SERVICE LINE IMMEDIATELY
INSIDE THE BUILDING, DOUBLE CHECK VALVES SHALL BE SUBSTITUTED FOR THE ANGLE
PATTERN BALL VALVE ON THE DOWNSTREAM SIDE OF THE METER & ADDED TO THE BYPASS.

7. THE GRADE AT THE TOP OF THE BARREL SHALL CONFORM TO THE GENERAL CONTOUR OF
FINISH YARD GRADE. NO MOUNDS OR DEPRESSIONS AROUND THE BARREL WILL BE PERMITED.

e

MARCH 2006

STAFFORD COUNTY WATER METER SETTING UP TO

DEPARTMENT OF UTILITIES AND INCLUDING 2" METER CONNECTIONS

2.2.2—4




5 — iy
| |
| i
ilr | I
o | — |
( ) £ ( )
i) i U _/( VB
| SUMP |
- - - _ _ _ _ _ _ _ _ _ _ _
Minimum 30"X 30" Hatch Cover
TOP PLAN With Locking Hasp
STD METER LID CENTERED OVER —
METER DIAL w/ 1 3/4” HOLE o
| 10-8
FINISH GRADE |
LoV Sl |'b.' AL 23
==
911 | A B 12" | io =<D Z'
VI J =
©
— 2
5 1
7 y )y —
>_MH"STEPS
- _ BYPASS NRS . y 16" 0.C.
b L SATEVAEL g ¢ 127
v.| [> ) : V SUMP/
AN v . _D\ e S A 8
N 2
POURED CONC. OR BRICK MASONRY )
PIPE SUPPORT (TYP) 3-0"%

DECEMBER 2004

NOTES:

OGN

i

DIM. "A” EQUALS 8 TIMES NOMINAL METER SIZE.

DIM. "B” TO ACCOMMODATE METER & STRAINER.

BYPASS DIAMETER ONE SIZE SMALLER THAN METER.
BYPASS OF BRASS OR D.I. PIPE W/MATCHING VALVE.

ALL PIPE JOINTS SHALL BE EITHER SCREWED (UNDER 3"g)
OR FLANGED (3"¢ AND OVER).
SHOP DRAWINGS SHALL BE SUBMITTED TO DEPARTMENT OF

UTILITIES FOR APPROVAL.
SUMP AREA MUST BE DAY LIGHTED OR FURNISH AND

INSTALL A PUMP.

WALL PENETRATIONS SHALL BE SEALED
WITH MODULAR WALL SEAL.

2.2.2—=23

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

WATER METER SETTING
3" AND LARGER METERS




BALL VALVES
UNIONS FOR SEASONAL

T REMOVAL OF RPZ

Y—STRAINER REQUIRED {

IF LINE IS LESS
THAN 4",
. REMOVABLE BACKFLOW
PREVENTER BOX
(@)
BALL OR GATE w =
VALVE ] .
<>
N @D
AIR GAP I 5
0P
-
o
Wv/)j . g -_.q - .a- - 4 . " "-- 4 .4---<W
R | N S T S S o S
Z CONCRETE PAD OR GRAVEL BEDDING
———
E——
NOTES:
1. ALL PIPING THROUGH CONCRETE TO BE SLEEVED.
2. RPZ DEVICE SHALL BE READILY ACCESSIBLE FOR INSPECTION AND TESTING.
3. NO CONNECTION WILL BE PERMITTED ON SUPPLY LINE BETWEEN METER AND RPZ.
4. INSTALLATION OF ASSE 1013 IN A PIT IS NOT PERMITTED.
5. GATE VALVES MAY BE USED IF DEVICE IS 2" OR LARGER.
6. BACKFLOW PREVENTER BOX SHALL BE HEATED AND INSULATED, AND APPROVED

IN STAFFORD COUNTY.

DECEMBER 2004 2 2 2 - 6

STAFFORD COUNTY EXTERIOR BACKFLOW PREVENTION DEVICE
DEPARTMENT OF UTILITIES




MECHANICAL ROOM

BALL OR GATE
VALVE

RPZ

/ ASSE 1013

; TO FLOOR DRAIN 18" — 48"
|| OR OUTSIDE ™ ™\
S :ﬁ
e T e e,

T
y

NOTES:

oUW

DECEMBER 2004

ALL PIPING THROUGH CONCRETE TO BE SLEEVED.

. RPZ DEVICE SHALL BE READILY ACCESSIBLE FOR INSPECTION AND TESTING.

. NO CONNECTION WILL BE PERMITTED ON SUPPLY LINE BETWEEN METER AND RPZ.
. INSTALLATION OF RPZ DEVICE IN PIT IS NOT PERMITTED.

. 2" AND OVER — GATE VALVES MAY BE USED WHERE BALL VALVES INDICATED.

. 30" OF FREE SPACE IN FRONT OF BACKFLOW.

2.2.2—7

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

INTERIOR RPZ DEVICE INSTALLATION




27" (TYP.)

E
N WATER METER BARREL (TYP.)
A\
E__\ » 1 -
>= -
)
o D
< \
C
\ S
B Ll Ll
o
- 2
PLUG
4" DI CL 52 MECHANICAL JOINT PIPE POLYENCASED TO MAIN ‘
GATE VALVE
A (Meter Setting) 1" 2"
Detail 2.2.2-1 2.2.2-4
B 1" Corp Stop | 2" Threaded Brass Nipple
C N/A 2" Threaded Gate Valve
D 1” K COPPER | 2" Threaded Brass Nipple
E 1" K COPPER | 2" Threaded Brass Nipple
1) ALL JOINTS MUST BE RESTRAINED WITH MJ PIPE RESTRAINTS
2) MAY BE REDUCED TO 24" BETWEEN ADJACENT 1" METER SETTINGS
MARCH 2006 297 97-8

STAFFORD COUNTY
DEPARTMENT OF UTILITIES MANIFOLD METER SETTING




(A) OUTSIDE STEM AND YOKE GATE VALVE

(B) DOUBLE CHECK VALVE ASSEMBLE

(C) OUTSIDE STEM AND YOKE GATE VALVE

*(D) 23" THREADED N.S.T. SIAMESE
CONNECTION FOR FIRE DEPARTMENT W/
AUTOMATIC BALL DRIP

*(E) REQUIRED (MAIN LINE SIZE)” X 4"

*(F) 4" CHECK VALVE

{ TOP OF GROUND

|
REHERIRRNS wiot 5{.':-“ R i
. oo MODULAR WALL SEAL
12" MINJ
:.- /\ /-\ | --:/_ 1" _ 3’,
B O (O E) 1 1= clearance
| (B) =]
1\ (A) (©) N
Q) 122 MN.
< () (F) 4
E 12" »
MIN. 30" MIN. (6) W
12" MIN. F. ExT. COATING
Ty T R T e g Ty ]
[
PLAN VIEW

*(G) 4” — 90" BEND
(H) 4 X 6” HATCH DOOR OR APPROVED EQUAL
(I) SUMP: DRAIN TO DAYLIGHT OR FURNISH AND INSTALL PUMP

(J) LOW FLOW BYPASS LINE W/ DETECTOR METER &
DOUBLECHECK BACKFLOW PREVENTOR

(K) SUBMIT SHOP DRAWINGS TO DEPARTMENT OF UTILITIES
FOR APPROVAL

D —
©) RANGE 18" — 24"
W/ AVERAGE OF 24"

2 EPOSTREORALE) EXSRIrON 73 S DRI A 2 e
- } [:i=— POURED IN PLACE

EXTERIOR
MASTIC OR

OR PRECAST

10" MIN. [ CONCRETE VAULT
FULLY OPENED :

Y

110

BITUMINOUS 35" MINEY ) '
COATING
s g MODULAR WALL SEAL
/ \ (B) : /_

@ | /— 1" — 3" CLEARANCE

|7_Zl~— SUPPORTS ——V/A _ "‘

ELE

* WHERE A TYPICAL 4" FIRE LINE DOES
NOT REQUIRE A SIAMESE CONNECTION,

ITEMS (D) THRU (G) DO NOT APPLY.

DECEMBER 2004

VATION VIEW \ (I) .,-';;— POURED IN PLACE CONCRETE
%777 5| PIPE SADDLES OR METAL
* PIPE STANDS COATED WITH
RUST RETARDANT COATING.

2.2.5—1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

DOUBLE CHECK ASSEMBLY
AND VAULT — 4" & LARGER




__—— PROVIDE 1" DIA.

{ HOLE IN_COVER
USNNYNY 6 MIN. NN\ Y

1" COPPER

— 1" UNION — LARGE METER BOX

-— BRICK AS
REQUIRED

~ 2" SCREWED CAP

GRAVEL FOR
ABSORPTION
1" CORP STOP
—— 16" AND SMALLER
WATER MAIN WITH
4 MIN. COVER
NOTES:
A. ALL COPPER FITTINGS
WILL BE COMPRESSION
TYPE.
B. SADDLE MUST BE
USED IF TAP IS MADE
IN PVC MAIN.
DECEMBER 2004 72.5.17-1
STAFFORD COUNTY 1" AIR RELEASE VALVE

DEPARTMENT OF UTILITIES




FRAME & COVER\

SET RIM EL. TO
EXIST. GROUND

' : SET AS CLOSE AS PRACTICAL,
I

|

: BUT OUT OF TRAVELED ROADWAY
-

.
20»
257 |-~
> B>
g . T———%" SCREWED CAP
q .
- <l 1" COPPER
;- —1—1" CORP STOP
_A N

S A N 4"

1'—6"TYP

CONC FOOTING
CARRY FOOTING TO
FIRM BEARING

DECEMBER 2004

16" AND SMALLER
WATER MAIN WITH

< 4" COVER

NOTES:

A. ALL COPPER FITTINGS
WILL BE COMPRESSION
TYPE.

B. SADDLE MUST BE
USED IF TAP IS MADE
IN PVC MAIN.

2.5.1-2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

1" AIR RELEASE VALVE
LESS THAN 4 FEET COVER
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2

TYPICAL
FIRE HYDRANT ASSEMBLY

DECEMBER 2004

STAFFORD COUNTY
DEPARTMENT OF UTILITIES




36" max.
24" min.

12" min.

Existing ground or
finished grade

smwy
2”
—L

TYPICAL SECTION
CURB & GUTTER STREET

Concrete support & kick block
to be carried to undisturbed earth.

EDGE OF SHOULDER

DECEMBER 2004

6’ 4" MAX |

DITCH LINE \

TYPICAL SECTION
STREET WITHOUT CURB & GUTTER

VARIES —=—

See Gravel
Drain Detail
ON 2.4.4—1

2.4.4-2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TYPICAL FIRE HYDRANT
LOCATION




— 14" OUTLET BRASS CAST
IRON BOX W/ LOCKING LID

VALVE BOX 5§
SHAFT

=

—r— DIP BARREL-DEPTH OF
BURY VARIES

=

WATER MAIN —/:
Radhd

2" X 6" BRASS NIPPLE
2" GATE VALVE W/
2" SQUARE OP. NUT —

>t

1. FOR DEAD END LINES INSTALL FLUSHING

HYDRANT ON RESTRAINED END CAP.

DECEMBER 2004

=~

e

2" BRASS

4 CUBIC FEET OF CRUSHED
STONE FOR DRAINAGE OF
HYDRANT

STAFFORD COUNTY

DEPARTMENT OF UTILITIES

BELOW GRADE
FLUSHING HYDRANT

2.4.4-35




POST HYDRANT, NON-FREEZING,
— NON-DRAINING, 2-1/2" NST QUTLET
TAMPER PROOF LOCKING DEVICE

GROUND LINE
=
J X
Y BNGSES
DUCTILE IRON PIPE —— (DEPTH OF __— 5-1/4" SHAFT

BURY VARIES)

THRUST BLOCK SERVICE SADDLE

a a -~ X g SN . WATER
4 Cu. Ft. OF CRUSHED 2"BRASS BRASS NIPPLE VAN
STONE FOR DRAINAGE 2" GATE VALVE/w

OF HYDRANT. 2" SQ. OP. NUT

1. FOR DEAD END LINES DELETE SERVICE
SADDLE AND INSTALL FLUSHING HYDRANT

ON RESTRAINED END CAP
DECEMBER 2004 2444
STAFFORD COUNTY ABOVE GRADE

DEPARTMENT OF UTILITIES FLUSHING HYDRANT




NN

20°

9'

—

91

DECEMBER 2004

FIRE  |~—22

HYDRANT |

}@_

e

36" max.
18" min.

PARKING
SPACE

.

2.4.4-6

STAFFORD COUNTY

DEPARTMENT OF UTILITIES

TYPICAL FIRE HYDRANT

LOCATION IN ISLAND & PARKING AREA




4’ STEEL POSTS 6’ LONG

4" DIA. FILLED WITH

CONCRETE BURIED 3'

IN CONCRETE (PAINTED YELLOW)

2.5

2.5’

THIS AREA TO BE
DESIGNATED FIRE LANE
AS REQUIRED BY THE
5 FIRE MARSHAL

30’

DECEMBER 2004 24 4—7]

STAFFORD COUNTY TYPICAL FIRE HYDRANT
DEPARTMENT OF UTILITIES POST PROTECTION




SET FLUSH IN
PAVED AREAS

12

PROVIDE VALVE STEM EXTENSION
WHERE DEPTH OF OPERATING NUT
EXCEEDS 3’ BELOW GRADE

TYPICAL FOR VERTICAL
VALVE INSTALLATION

DECEMBER 2004

J
NN
VRO IR

KL

N

N

3000 LB/SQ IN CONCRETE
SQUARE COLLAR IN NONPAVED AREAS

ADJUSTABLE SLIDING CAST IRON
VALVE BOX & COVER

2" OPERATING NUT

TYPICAL FOR HORIZONTAL
VALVE INSTALLATION

2.4.0—1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TYPICAL VALVE
AND VALVE BOX




SET FLUSH IN
PAVED AREAS

i
SN Sl

TR

\3000 LB/SQ IN CONCRETE

12°

ADJUSTABLE SLIDI
VALVE BOX & CO

/TRACER WIRE

PREFERRED CONFIGURATION \_ NON—METALLIC PIPE

COPPER /BRASS
U—SPLIT BOLT (TYP)

SQUARE COLLAR IN PAVED AREAS
NG CAST IRON
VER

/TRACER WIRE

DETAIL OF
ALTERNATE CONFIGURATION

ALTERNATE CONFIGURATION

NOTES:

MAXIMUM TRACER WIRE BOX SPACING, 300 FEET.

TRACER WIRE, 10 GAUGE SOLID COPPER, PVC INSULATED.

COAT WITH LIQUID ELECTRICAL—GRADE MOISTURE AND CORROSION
INHIBITOR, THEN WRAP TRACER WIRE SPLICES WITH ELECTRICAL
TAPE.

PROVIDE SUFFICIENT TRACER WIRE TO EXTEND 3 FEET

BEYOND THE VALVE BOX COVER. ROLL UP WIRE AND

PLACE UNDER COVER.

ATTACH TRACER WIRE TO PIPE EVERY 10 FEET WITH DUCT TAPE.
COUNTY MAY TEST TRACER WIRE FOR CONTINUITY PRIOR TO
ACCEPTANCE.

—_

DECEMBER 2004

2.4.59-2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TRACER WIRE
LOCATOR BOX




e ~7 -

SAMPLING STATION

SERVICE SADDLE

3/4” CORPORATION STOP

VALVE BOX WITH 5 1/4" C.I. SHAFT

CURB STOP VALVE

3/4” K COPPER

ELL

24" X 30" POLYETHYLENE METER BARREL (FILL WITH #57 GRAVEL)
SAMPLE STATION

SEE APPROVED PRODUCTS LIST FOR ACCEPTABLE MANUFACTURERS

TITIOMMOO >

DECEMBER 2004 22.55.1 __1

STAFFORD COUNTY SAMPLING STATION
DEPARTMENT OF UTILITIES




[T I—T T I—TTI—1IT1T <
SN NN

17 MIN

2" MIN

NOTES:
1. NATIVE SOIL USED FOR CLAY DAMS SHALL BE CLASS CL, ML, CH, OR SC,

OR SHALL HAVE A VERIFIED IMPERVIOUSNESS OF 0.001 CM/SEC.

AS PER ASTM D5084.

THE USE OF SOIL CEMENT (270# CEMENT/CU.YD.) OR BENTONITE

SLURRY IS ACCEPTABLE IN LIEU OF SUITABLE NATIVE SOIL.

. ALL MATERIAL TO BE APPROVED BY INSPECTOR PRIOR TO PLACING.

. CLAY DAM EXTENDS 1 FOOT BELOW BEDDING UNLESS ROCK IS ENCOUNTERED.

. CLAY DAM TO BE MINIMUM OF 2 FEET THICK.

. CLAY DAMS TO BE INSTALLED ON EACH REACH OF SEWER GREATER THAN

100 FEET IN LENGTH, 25’ UPSTREAM FROM THE DOWNSTREAM MANHOLE.

ocusrL N

DECEMBER 2004 3 . 1 . 2_ 1

STAFFORD COUNTY CLAY DAM DETAIL
DEPARTMENT OF UTILITIES




NOTES:

1
2
3.
4. TAPERED JOINT WITH FORSHEDA GASKET TO MEET CURRENT REQUIREMENTS OF ASTM

oo

MIN. 12" COMPACTED

GRAVEL

. MANHOLE TO MEET CURRENT REQUIREMENTS OF ASTM SPEC. C—478.
. ALL REINFORCING STEEL TO MEET CURRENT REQUIREMENTS OF ASTM SPEC. A-615.

CONCRETE TO BE 4000 PSI MINIMUM COMPRESSIVE STRENGTH.

SPEC. C-361 & C—443.

BUTYL MASTIC OR APPROVED EQUAL SHALL BE USED IN ADDITION TO THE GASKET SPECIFIED.
APPROVED FLEXIBLE JOINT REQUIRED ON ALL PIPE CONNECTIONS TO MANHOLES.
INSTALLATION SHALL BE IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

. THE EXTERIOR OF ALL MANHOLES SHALL BE COATED WITH BITUMINOUS MATERIAL

APPLIED WITH TWO COAT APPLICATION WITH MIMIMUM 16 DRY MILLS.

Concrete Adjustment Rings

. MANUFACTURER’S NAME TO BE ON THE INSIDE OF CONE.
. STEPS SHALL NOT BE INSTALLED IN MANHOLES REQUIRING HDPE LINING.

. INVERTS FOR MANHOLES WITH CHANGE OF DIRECTION >45 DEGREES SHALL BE FULL DEPTH.
. HDPE LINING SHALL BE INSTALLED WHERE REQUIRED.

Polyethylene Slope Adjustment Rings
(If Required) \

241, | 81, |

(If Required) | ’
12” Max. Adj 3" MIN. %
0| <C
Seal between each ring =
with butyl mastic —
CONE "
[FH)
STEPS TO BE =
SET IN LINE s
:__
b— RISERS 1.0' MIN; 5.0° MAX.
_r;l"____________I_IF_TIWG_HELE___
RISER || A (OPTIONAL) %
l. s
1 7] T C
" ¥| RUBBER PLUG TO BE INSTALLED— =,
11 IN LIFT HOLES AND / ~| o
” 7] GROUTED WITH = [
‘ll AN APPROVED N .
71| NensSRINK yaNmoLe sTEP~ ) )
[ ) ‘ CAST IN PLACE.\/:_ = "
R » T (1]
sase [ )| SLOPE BENCH 2" PER FOOT - L
o T|_TOWARD CHANNEL <
. _|’
g
R 0.8”X DIA
—1{ 6" MIN. == |
T / _ ]
I P ST M R o L (RPES S e I
4’_01’
5'—10" MIN.
........ .

DECEMBER 2004

3.2.1-1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

STANDARD 4’ I.D. PRECAST
CONCRETE MANHOLE




NOTES:

‘ Manhole Frame & Cover

Concrete Adjustment
Rings (If Required)

1. Concrete To Be 4000 PSI Compressive 12" Max. Adj
Strength, Minimum. Seal Between Each Rin
2. Pipe Connections To Manholes To Be With Butyl Mastic [
Approved Flexible Sleeves. (See Note 6, 3.2.1-1) Std. Precast Conc.t
3. All Reinforcing To Meet Current 4.0' Cone X
Requirements Of ASTM Spec. A—615.
4. Manufacturer's Name To Be On
Inside Face Of Cone. v
5. Manhole To Meet Current |
Requirements Of ASTM J/{ _____________
Spec. C—478. — :
6. Ml:'l):c12” Compocted Foresheda Gasket | g;fpfn tliOnebe >
Gravel Under Base Sections. (TYP.) | ]
7. Joint Configuration May Be | iy
Cast Bell-Up Or Spigot—Up. ll-— Std. Precast Conc. Riser —={"
8. See Note 5, 3.2.1—1 ! # Dia. L,
9. See Note 7, 3.2.1-1 | RN
10. See Note 9, 3.2.1-1 | 12"—-16"|] ¥
11. Inverts For Manholes With Change | typ. 1.
Of Direction >45 Shall Be Full Depth. | Manhole st ‘ |-
12. Pre—Cast Inverts Are Not Required | Cont ole slep =t
For Manhole Diameters >5’. r ast in place J
13. HDPE Lining Shall Be Installed Where Required. _I// \_
- . T e e A LT e T 1
T " ‘a s Std. Preca;’éd(jzr;: Flat Top :I;:
» <L
'jJ’/-?_O_Pteng' _________________ 7\\%
: 3" Tapered Lift Hole: ll‘
- |-'-| Rubber plug i =?j
Manhole Diameter “ | installed and grouted '4_'_|'
In Feet | 1| with an approved non—shrink grout. A
5 6 8 G | | b
Al 60" 72" 98" : : Std. Precast Conc Riser —’:'}:.J
B| 84" 98" 113" | l __Jl,
g C 6" 7n 911 _/J %T\L
a|p 3" N O N F
g E Varies | |4
F 1311min- | | il L
G Varies || Std. Precast Conc Base k.l
” ” ” E | | | |
H| 6 6 8 N
| J
| |-‘ | |>
= H-— f,|- 0.8 X DIA 1
s 14
-T— JL 7 g . v ﬁ B 7 ._Jl_'l’-. =
_'-_'-__L.-______, ARV S L
I R R R ST & ~MIN- —F -
) . -z > - - r- = RS
~l ¢ A |
B
MARCH 2006 3.21-2
STAFFORD COUNTY TYPICAL 5°, 6’ & 8 ID PRECAST

DEPARTMENT OF UTILITIES

CONCRETE MANHOLE W/4" STACK




SECTION A-A

b PARR
i TRITERS
& min_ 3 :
by L
e A |
B

NOTES:

1. Concrete To Be 4000 PSI
Compressive Strength, Min.

2. All Reinforcing Steel To
Meet Current Requirements
Of ASTM Spec. A-615.

3. Manhole Sections To Meet
Current Requirements Of
ASTM Spec. C—-478.

4. Flat Top Shall Be Used Only
When Specifically Required
By The Plans Or Where There
Is Height Or Invert Conflict
As Determined By The
Contractor And Approved
By The County.

5. Joint Configuration May Be

Cast Bell-Up Or Spigot—Up.
6. See Note 5, Sec. 3.2.1-1. %

==

MANHOLE SIZE

4)

51

61

48"
58”
5:1
6:1

OO W >

6011
72"
6"
8"

7211
86”
71:
81:

S5

Gl

-

l\

R.

2

A
L

N

-

A

DECEMBER 2004

N

B

===

TOP VIEW

Z

IN
| A
R
|
7
3.2.1-3

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

PRECAST CONCRETE
MANHOLE FLAT TOP




ANCHOR BOLT

Polyethylene Slope Adjustment
Rings (If Required)

Butyl Mastic shall be used
for all Manhole Frames.

DETAIL

Ring

Conc Adjustment i

= 4 - 3/4" X 5" (min)
Stainless Steel
- Expansion Anchors

Top of Precast
Conc Cone or

Flat Top and Block [/-*.

* COORDINATE WITH

FRAME DIMENSION

POLYETHYLENE SLOPE

ADJUSTMENT RINGS
(IF REQUIRED)

CONCRETE ADJUSTMENT
RINGS (IF REQUIRED)

DECEMBER 2004

12" MAXIMUM HEIGHT
ADJUSTMENT RINGS

SEAL BETWEEN EACH RING
WITH BUTYL MASTIC

NOTE:

1. STAINLESS STEEL ALL-THREAD ROD WITH
EPOXY GROUT CAPSULES MAY BE USED
IN LIEU OF EXPANSION ANCHORS WITH
APPROVAL OF COUNTY.

3.2.1-4

STAFFORD COUNTY

DEPARTMENT OF UTILITIES

MANHOLE ANCHOR BOLT




Cut as Required for

6, 8, 10, 12 inch Pipe 15" P.V.C. N
Along Cutting Grove \' ~ SDR 35 T
W%tlzgl Ttlcg);h’Fc)VPédqptor =4 Polyethelene
q I Water Tight Adapter Access  Fitting
Riser PVC to PVC for PVC Pipe
Pipe Gasket l Clay to PVC for Clay PiBe DETAIL A
DETAIL A
NTS
Plug
DETAIL B Pipe Embedment 70_;Specified on Plans
NTS

M.H. Frame & Cover WWMWWM%A
DETAIL B ngghljllliﬂ?e: S EC—H ON A_A Undisturbed Soil
_Pc;\/ement\ \\Q / . ~ P Ex .Ground

NN \ I m
HCHHCII N\ SRy PR N\ Water Tight Plug
)\W Ve - SRR Two Concrete Grade Rings
——— — Minimum) and Non-Shrink
( )
., Grout
— 15" P.V.C. PIPE
2 © ASTM D 3034
E = (SDR 35)
=2
Undisturbed
Soil

Sand or Stabilized Soil
Compacted to 95% VIM-1
Proctor Density and Placed in
6—inch Lifts

Beginning at the Wastewater
Access Chamber Working Outward
to the Excavation Walls

Polyethelene
Access Fitting

26"

Compacted Crushed
Stone, Fine Gradation

/5 ‘
VAR

: ' oo ¢ 0 0L 1. '
Undisturbed W I Equal to Pipe
Soil W» AW Embedment

DECEMBER 2004 3 2 1 — 5

STAFFORD COUNTY ACCESS CHAMBER
DEPARTMENT OF UTILITIES




INSIDE DROP CROSS

NOTES:

DECEMBER 2004

MINIMUM 10" TO
FIRST JOINT

A) FIT ALL THROUGH PIPE WITH A SDR 35 P.V.C. SOLVENT WELD CAP

WHICH SHALL BE HELD IN PLACE BY THE INTERFERENCE FIT BETWEEN
THE PIPE AND CAP.

B) SECURE ALL CAPS TO THE DROP FITTING WITH TWO (2) FEET OF

STAINLESS STEEL CHAIN SECURED WITH TWO (2) STAINLESS STEEL
MACHINE SCREWS, NUTS, AND WASHERS.

C) CHAMFER ALL SIZES OF PIPE AT A 15° ANGLE.

D) THE ENGINEER WILL DETERMINE THE SIZE OF THE VERTICAL STACK, BUT

NOT LESS THAN SIX (6) INCHES IN DIAMETER.

E) ALL INSIDE DROPS REQUIRE ONE (1) FOOT INCREASE IN MANHOLE

DIAMETER OVER THE MIN. DIAMETER FOR REQUIRED PIPE DIAMETER.

F) CONSTRUCT VERTICAL STACK OF SDR 35 P.V.C. PIPE CONNECTED TO

DROP FITTING WITH STANDARD COUPLING BY SOLVENT WELD.

G) STRAP VERTICAL STACK TO MANHOLE WALL. USE STAINLESS

STEEL STRAP MATERIAL.

H) CONSTRUCT ELBOW AT BOTTOM OF THE STACK FROM EITHER 45° OR 90°

SDR 35 P.V.C. BEND PLACED IN THE DIRECTION OF FLOW IN THE
MANHOLE WITH BENCH CONSTRUCTED TO CONFORM TO MANHOLE
BENCH.

3.2.2—1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TYPICAL 5 MANHOLE WITH
INSIDE DROP CONNECTION




1 1/2" FLAT FACED GOTHIC
(RECESSED FLUSH)

(4) 1.00 DIA HOLES ON
32.00 DIA BOLT CIRCLE
EQUALLY SPACED

(2) CLOSED PICKHOLES
(SEE DETAIL) PLAN VIEW

BOTTOM OF COVER

1" FLAT FACED GOTHIC
(RECESSED FLUSH)

PLAN VIEW TOP

WEIGHT: FRAME, 180 LBS
COVER, 135LBS

25 1/2" DIA- TOTAL, 315LBS
-
— 3/16" 7/8"
‘%zmz 3/4" — |—
T /\_f ‘ ‘ ”
2 1/2"J —‘L—VZ" - _[1/2
21" DIA. —f

SECTION OF COVER PICKHOLE DETAIL

27" DIA.

25 3/4" DIA-
'_ 1" SLIGHT UNDERCUT WHEN MACHINING
|
I

|
T

A ‘
( J - 5/8" &
L Ji 1 AN V) J '
‘ l—————— 24" pA—— ‘ 5/8" ]
26 3/8' DIA-
36" DIA v MACHINED SURFACE
' NOTE:
SECTION OF FRAME FOR REQUIREMENTS ON SECURING FRAME
TO CONE, SEE DETAIL 3.2.1-4
MARCH 2006 3'2'3_1
STAFFORD COUNTY STANDARD MANHOLE

DEPARTMENT OF UTILITIES FRAME & COVER




1 1/2" FLAT FACED GOTHIC
(RECESSED FLUSH)

oN 7300”
o (4) 1.00 DIA HOLES ON
32.00 DIA BOLT CIRCLE
EQUALLY SPACED
LS ONG

(AR

PLAN VIEW TOP

HEX SS CAP SCREW

W}( 5E/8" ZINC PLTD
WASHERS ON 23 1/2” DIA
BOLT CIRCLE EVENLY SPACED

®
1 1/2"—l § v 2) CLOSED PICKHOLES
: %Qﬁ Q (2) ouosep, PLAN VIEW
(o] 0O U \\\’\ BOTTOM OF COVER
W 1" FLAT FACED GOTHIC
(RECESSED FLUSH)
(o]
“w"’% (4) 5/8"—11 X 1 3/4"

WEIGHT: FRAME, 180 LBS
COVER, 135LBS

24 1/2" TO INSIDE OF GROOVE___
TOTAL, 315LBS

25 1/2" DIA:
23 1/2" DIA BOLT CIRCLE
— 3/16”

r 7/8"

T

SECTION OF COVER

3/8" DIA. NEOPRENE MATERIAL

GROOVE DETAIL

|~—— 27" DIA

’7 25 3/4° DIA: y
— 7/8"
. 1"
1 5/8"—— ~r N
! ! | 3/4" DIA:
oMl 1 f

7 T v L
5/8" B . e ‘ ‘ vz -]
ya | B ZZe v

BOLT HOLE SECTION

‘ ] ‘ f PICKHOLE DETAIL
————"""— 24" DIA.

26 3/8” DIA- v MACHINED SURFACE

NOTE:
FOR REQUIREMENTS ON SECURING FRAME
TO CONE, SEE DETAIL 3.2.1-4

36" DIA.
SECTION OF FRAME

3.2.5—2

DECEMBER 2004

WATERTIGHT MANHOLE

STAFFORD COUNTY
FRAME & COVER

DEPARTMENT OF UTILITIES




\I7 )

NOTE:

1. The insert will be deep enough to prevent

the manhole cover from coming in contact
RS RS with the valves when the manhole cover is
removed or installed.

2. The insert will restrict inflow to no more
than 1 gal. in 24 hrs.

3. Manhole inserts shall be installed in all

non—watertight manhole frames installed at
~ ~_| grade or at the direction of the utility
inspector.

O

GASKET

GAS RELIEF VALVE —~—

ZVACUUM RELIEF VALVE
NOTES:

1. The manhole insert will be made of non—corrodible materials and
will not be damaged by sewer gases or road oil.

2. Both the gas relief and the vacuum relief valves will be self-
cleaning and made of non—corrodible materials.

3. The gas relief valve will be automatically activated at a
pressure differential of approx. 2.25 psi.

4. The vacuum relief valve will be automatically activated at a
pressure differential of approx. 2.25 psi.

5. A gasket will be installed under the lip of the insert to insure a
tight seal between the insert and the manhole frame.

DECEMBER 2004 3 2 3_ 3

STAFFORD COUNTY WATERPROOF MANHOLE
DEPARTMENT OF UTILITIES INSERT




/ MANHOLE FRAME AND COVER

7

7

1&~—— RUBBER SLEEVE

STAINLESS STEEL
EXPANSION BANDS

——RUBBER
EXTENSION

4l EACH RING

To Span Chimney Heights of:

0-41/2"
Over 4 1/2" - 9"

Over 9" — 11"

— Chimney Seal Only
— Seadl + 7" Extension

— Seal + 10" Extension

MARCH 2006

— PRECAST CONCRETE
/ ADJUSTING RINGS
N SEAL WITH BUTYL MASTIC BETWEEN

PRECAST,
\ / MANHOLE CONE/
\ CORBEL

3.2.5-3

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

CHIMNEY SEAL

INTERNAL MANHOLE




NOTE: PAINT EXPOSED
PORTION OF PIPE
GREEN RUST INHIBITIVE
PAINT.

4” DIP (N.P.T.)

BACKWATER VALVE

ALUM. INSECT
SCREEN \

SLOPE FILL FROM
MANHOLE AS REQUIRED
TO MATCH SURROUNDING

GRADES

4” FLANGED DI PIPE

FINISHED GRADE

WATER TIGHT
FRAME & COVER

\< 3-0"_|
A gt Ui

-

MIN

e =

FLANGED WALL PIPE TO V -

INSTALLED IN FLAT SLAB _ <

TOP BY MANHOLE N

MANUFACTURER .
—,
R —
B P
r>
B — "
-/ \]
< ==

MARCH 2006 3.2.51

STAFFORD COUNTY
DEPARTMENT OF UTILITIES MANHOLE VENT




PRESSURE TREATED 2 X 4—\
TOP 6” PAINTED WHITE

FINISHED GRADE S MARKED SEWER \—
x P(L
N4 4 N4 4 4 4 N 4 : 4 N
|
|
! 30" MIN
12’ MAX
I i)
1
|
T SLOPE 1/8” MIN
45° MAX
! SECTION VIEW
|
O/T
|
, Nl
L PLAN VIEW
|
|
WYE AND 45° BEND FOR NEW SEWERS
, 45° BEND AND TAPPING SADDLE FOR EXISTING SEWERS
SEE DETAIL 3.3.3-4
O|\/
MAIN
DECEMBER 2004 5.5.5-1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

SEWER HOUSE CONNECTION




CLEANOUT

N

\ PROPERTY LINE
/ GRAVITY SEWER

o

CLEANOUT

REDUCER

SECTION VIEW

/’ PROPERTY LINE

O

4” OR 6" LATERAL
AS REQUIRED

MOT4

/é} @)

DECEMBER 2004

PLAN VIEW

NOTE: PLACE CLEAN OUT AT PROPERTY LINE
OR EDGE OF EASEMENT

3.3.5—2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

LOW PRESSURE HOUSE
SERVICE CONNECTION
TO GRAVITY SEWER




CONCRETE RING

FINISHED
GRADE OR
PAVING

8’

2.7%"

6 MAX i 3

, 8l
105 SCREWED

CAP

SAND

—
CUSHION 3000 PS|

PRECAST

CONCRETE
RING
N\ A

S 5 © g ‘.."-".-- -.::’ SR
. a3 - e NG

b P e ' e DR P
tra '_ - . . --.'. . 6, L .

.- e 4 el f AR A I N . 4-;
.. A B N T .- .. & -,
) R R A Ca e

. . . N B NEDE I S - L

9'

v & g

—~— PVC CLEANOUT RISER

— 0 |

DECEMBER 2004 3 3 . 3 — 3

STAFFORD COUNTY CLEANOUT COVER ASSEMBLY
DEPARTMENT OF UTILITIES FOR 4" CLEANOUTS




SECTION "B”

K}

RUBBER O RING
CEMENTED IN PLACE

P \/ROMAC STYLE
4 CB SADDLE

SHAPED TO ACCOMMODATE
STD. A—C PIPE COUPLINGS

& ADAPTORS.

L)
22

EXISTING SEWER

RS

\— CAST IRON SADDLE CONFORMS

PIPE
TO ASTM SPECS A—48 CLASS 35
PLAN VIEW

SIZE A B C D E

6x6 6" 6" ? ? ?

6x8 8” 6" 8 1/2" |10 7/8" 4 3/4"

6x10 107 6" 9 1/2" 117 5 13/16

Bx12 12" 6” 10 5/8" | 10 3/4” 6 7/8"

DECEMBER 2004
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STAFFORD COUNTY
DEPARTMENT OF UTILITIES

SEWER HOUSE TAP FOR

EXISTING MAIN




FRAME & COVER\

M

WUU

36"DIA g
35—O”L6§6\\\\\.f
PRECAST :
CONC PIPE .
SECTION
GRAVEL ——
BEDDING b
MIN DEPTH <
12" .-. .
8” A .
TYP| -

SET VALVES
PLUMB

SEWAGE
COMBINATION

| AR VACUUM
| VALVE —_

2"SHUT-OFF

: .. VALVE —

=
©=
pa

SET RIM EL. TO
EXIST. GROUND

JOFF e
VALVE | :

SECURE

2"_90-

BEND

CONC FOOTING

1'-6"TYP

CARRY FOOTING TO

FIRM BEARING

DECEMBER 2004

21_011

I
|
|
—BACKFLUSHING ‘
|

=—— TRENCH

g

STRAP (SS) |«
VALVE ASSY| -.
TO PIPE

8”x 8" BRICK

\\k_SUPPORT
FIRM BEARING

2 1/2"GALV.
STL. PIPE

/

— MAINTAIN /—SCH 80

SET AS CLOSE AS PRACTICAL TO
BUT OUT OF TRAVELED ROADWAY

POSITIVE /[ PVC PIPE
store /!
MIN 2%
| _—— 2-90" BEND
2" TAP & SERVICE
I SADDLE
: 4 M
I
| _NOTE
I

ADJUST DEPTH
OF FORCE MAIN
AS REQUIRED TO
PROVIDE POSITIVE
SLOPE (NO AIR
ENTRAPMENT)
AND TO PERMIT
PROPER
INSTALLATION
OF AIR RELEASE
VALVE.

4.2.5-1

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

SEWAGE COMBINATION
AIR /VACUUM VALVE




SET RIM EL. TO

FRAME & COVER\ EXIST. GROUND

< Ui" ._;u W SET AS CLOSE AS PRACTICAL,
3 BUT OUT OF TRAVELED ROADWAY

% PE
;, SET VALVES —!
- PLUMB o
B i . _}—BACKFLUSHING
36r,DIAﬂ._: d / HOSE
3'—0"LONG \
PRECAST SEWAGE N
CONC PIPE |-~ COMBINATION )
SECTION ; AR VACUUM L
: VALVE —_| BLOW—
ASTM C478 |p: /OFF 1>
5 7  VALVE
o 2"SHUT-OFF [Pl
K VALVE —~ SECURE
N \/STRAP (ss) |4
VALVE ASSY| -
T0 PIPE |
¢ ) | 9" TAP & SERVICE
° “A| SADDLE
= FM
BT A N
_1'-6"TYP _|
CONC FOOTING
CARRY FOOTING TO
FIRM BEARING NOTE.

ADJUST DEPTH OF FORCE MAIN AS REQUIRED TO
PROVIDE POSITIVE SLOPE (NO AIR ENTRAPMENT)
AND TO PERMIT PROPER INSTALLATION OF AIR
RELEASE VALVE.

DECEMBER 2004 4‘ 2 5_ 2

STAFFORD COUNTY SEWAGE COMBINATION AIR/VACUUM
DEPARTMENT OF UTILITIES SHORT PATTERN VALVE




1

Ll
INLINE FLUSHING CONNECTION
for
Low Pressure Sewer Systems
1. Brass Union.....oueeevviiiiinneiininieiinnennnnee, 1 inch
2. Brass Nipple...ccooviiiiiiimiiicciiiiiiiecrenee 1 inch x 4 inch
3. Brass Hand Valve......ccccceervvvmeeeecrnnnnnnnee Ball Valve — lever operated 1 inch
4. Brass Nipple...cccovoiiiiiiiminicciiiiniiecrenee 1 inch x 4 inch
5. Brass Reducer.....ccoccvnviiiiiniiiinnniiinncinns 2 inch to 1 inch
6. Brass Coupling..cccceeeeerveerniecennvccnnuncenn. 2 inches
7. Brass Nipple...ccorerrreeeirirnnreerernnnnrererennnns 2 inch x 18 inch
8. Lid — Traffic type if in road way or VDOT right—of—way.

24 inch Monitor Type — "Sewer on Lid"
9. VaIVE BOX..uuvvviireiiiiiiieceiiiiieeeeeiereree e 5% shaft — sliding adjustable
Lid Must Have The Word SEWER On Top
10. Meter Barrel...ccovviveiiiiiniiiininiiriniiiinnnn, 24 inch x 30 inch
T Valve Gate Valve, fully ported size of main line
12, TeCuuiiiivsiiiiniiiiiieic it size of main line
DECEMBER 2004 4 3171
STAFFORD COUNTY IN=LINE FLUSHING CONNECTION

DEPARTMENT OF UTILITIES LOW PRESSURE SEWER SYSTEM




FLUSHING CONNECTION
for Low Pressure Sewer Systems

1. Brass Union.....ccccceeeveveicciiniiiiiicinecinnee
. Brass Nipple...cccrenirreeeirinnereerennnnnreerernenns
Brass Hand Valve........ccccovvviiiinnnnnnnen.
Brass Nipple....cooveeeeerrrrnreeereorvnneereerornnns
Brass Reducer.....cccooveeeiiiinniiiciinininnceen.
Brass Coupling..c.cccvvveereersimmreereeecrsnnnneeees
Brass Nipple....cooocceeiimviiiceniiriiieeeen,
Lid — Traffic type if in road way or VDOT right—of—way.

e R i

1 inch x 4 inch

Ball Valve — lever operated 1 inch
1 inch x 4 inch

2 inch to 1 inch

2 inches

...... 2 inch x 18 inch

24 inch Monitor Type — "Sewer on Lid"

9. ValVe BOX.iiiiiieeererrrriiiiieerineeeennnnrennnnenes

5% shaft — sliding adjustable

Lid Must Have The Word SEWER On Top

10. Meter Barrel....ccoooevveeeeeiviiieeeeeniieeen,
11, VaIVE e

DECEMBER 2004

24 inch x 30 inch

...... Gate Valve, fully ported size of main line
....... size of main line

4.5.1-2

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

TERMINAL CONNECTION FOR
LOW PRESSURE SEWER SYSTEM




METER BOX & COVER (VALVE BOX COVER TO SAY SEWER)

|
‘| PROPERTY LINE

M

BD—;

1§ PVC PIPE

FOELELAR K O Y:
~

]
SECTION VIEW

24" x 30" METER BOX

GATE VALVE [R P ST
BALL VALVE N\ /4
Z A
B NSO
1} PVC PIPE ; ¥ 3 /
CHECK VALV Pl
PLAN VIEW

FLUSHING CONNECTION FITTINGS
Brass UNioN.mmmmn,
Brass Nipple.mmmmmin
Brass Hand Valve

Brass Nipple.mmmmmmmin

Bross Reducer

Brass Coupling "
Meter Barreliummmmmmmn

N U AW

DECEMBER 2004 4‘ 3 /I — 3

STAFFORD COUNTY LOW PRESSURE SEWER
DEPARTMENT OF UTILITIES HOUSE CONNECTION




MAIMIS ALIAVHD NIV 30¥04
- - |+ ||||||||||| ..r|1. —_— 430NAd3y
I~ | —
- : - =%
B ]
_ _
_ _
|
_u__mr“”_ Tl—0o .81 wnWiNn

Gl Wl
WCl L0l
L0l .8

.8 .9
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.9 L2/l

d313AVIC d313AVIA
dIMIS ALIAVHO  [NIVIN 30404

4.4.1-1

FORCE MAIN CONNECTION
TO GRAVITY SEWER

STAFFORD COUNTY
DEPARTMENT OF UTILITIES

DECEMBER 2004
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Stafford County, Virginia Water and Sewer Standards

APPROVED MATERIALS AND MANUFACTURERS LIST

6.1 Introduction

This section lists specific products and manufacturers that have been approved
for use within the Stafford County water and sanitary sewer system.

This listing is intended to be used as a reference source for Department of
Utilities’ employees, contractors, and vendors. Materials produced by
manufacturers not listed herein are not acceptable for use within the County’s
system. Manufacturers interested in submitting products for evaluation and
possible approval should submit a written request in accordance with the
procedures listed below.

6.2 Evaluation Process

6.2.1 Product and Design Review Committee

The Product and Design Review Committee will be responsible for:

® Review and approval of the “Approved Materials and Manufacturers
List”

® Review and approval of the “Stafford County Water and Sewer
Standards”

¢ Review and response to comments and concerns regarding the Water
and Sewer Standards expressed by contractors, engineers, developers,
suppliers, etc

¢ Review of any other matters regarding the design and construction of
the Stafford County water and sewer systems.

The Product and Design Review Committee shall be composed of four to six
employees of the Department of Utilities including at least one construction
inspector, one member from the field operations staff, and one member who is
a licensed professional engineer. The Public Utilities Administrator will
appoint all members.

The Product and Design Review Committee shall meet on the last Tuesday of
the month unless the meeting is postponed or rescheduled.

6.2.2 Manufacturers and Products Submission Procedures

A manufacturer requesting review of his product shall complete the following
procedures:

Approval List AL-2 March 2006
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A A written request shall be sent to the Product and Design Review
Committee, Department of Utilities, PO BOX 339, Stafford, VA
22555-0339

B. The request shall include, but not be limited to, submission (eight

copies of all documents) of the following

1. Alistof all applicable standards (AWWA, ANSI, etc.)
regarding the product and AWWA, ANSI, etc certification
of the product.

2. Adequate shop drawings and design information (brochures
and other product information).

3. Location of the manufacturer’s plant.

4.  Location of the nearest local distribution point and retail outlet.

5. Alist of any special tools, fittings or methods of
construction that the product may require for installation
and/or maintenance.

6.  Spare parts and service availability information.

7. A 5-year history of the product documenting its
performance.

8.  Warranties.

9.  Product sample (where appropriate). Submit one sample
only of each product.

10. User references, with contact person and telephone numbers.

11. Life cycle costs.

12. A statement of why the approval of the product would be
beneficial to Stafford County.

13.  Submissions shall be made at least 45 days prior to the
meeting at which review is requested.

The applicant may be requested to make a presentation regarding the product to
the committee that shall not exceed 20 minutes. Representatives at the meeting
shall be in a position to offer any type of background on product use and
locations, design and reference checks. The representative shall also have the
authority to approve a trial run in Stafford County.

6.2.3 Design and Construction Submission Procedures

Questions, comments and requests for changes to the Water and Sewer
Standards shall be made in writing to the Product and Design Review
Committee at the above address. The committee will review each request.

6.2.4 Design Changes

After the Product and Design Review Committee has approved a product, the
manufacturer or his representative shall inform the Committee, in writing, of
any modifications in design or material. Such changes may require further
evaluation and approval of the committee.
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6.2.5 Withdrawal of Approval

The Committee may withdraw any approval as a result of a design change, field
observation, testing, product failure, or other factors that, in the Committee’s
opinion, warrant such withdrawal.

6.2.6. Committee Recommendations

After completion of the review, the committee shall discuss the issue until a
general consensus is reached. If a consensus cannot be reached, the
recommendation shall be deferred to the next committee meeting. All product
evaluations are final. Any product that is not approved cannot be resubmitted
for at least one year.

For each product that has been submitted, one of the following
recommendations will be made:

A. Approval for Use: This approves a product for use throughout
the Department’s service area. All use of the product will be in
conformance with the manufacturer’s specifications and good
engineering practices.

B. Conditional Approval for Use: This approves a product for use
throughout the Department’s service area; however, the product
will be reviewed periodically to ensure that no unforeseen
installation or maintenance problems have risen. After a suitable
period of field observation, this approval may be upgraded to
Approval for Use status. The frequency of review and the length
of field observation period will be determined by the Product and
Design Review Committee. If, during the field observation
period, problems with installation, operation or maintenance of
the product are observed, the Product and Design Review
Committee may downgrade the status of the product to
Disapproved for Use. All use of the product will be in
conformance with the manufacturer’s specifications and good
engineering practices.

C. Limited Approval for Use: This approves a product for use only
in certain sites or projects with the Department’s service area.
The Product and Design Review Committee will determine where
the product can be used. The product will be reviewed
periodically to ensure that no unforeseen installation, operation or
maintenance problems have arisen. After a suitable period of field
observation, this approval may be upgraded to Conditional
Approval for Use or Approval for Use status. The frequency of
review and the length of the field observation period will be
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determined by the Product and Design Review Committee. If,
during the field observation period, problems with the installation,
operation or maintenance of the product are observed, the Product
and Design Review Committee may downgrade the status of the
product to Disapproved for Use. All use of the product will be in
conformance with manufacturer’s specifications and good
engineering practices.

D. Disapproved for Use: The product may not be used anywhere in
the Department’s service area. If a product has been given a
Disapproved for Use status by the Product and Design Review
Committee, the committee will not review the product again
unless significant changes have been made to the product. The
Product and Design Review Committee will not reconsider a
disapproved product until at least twelve (12) months have passed
from the date of disapproval.

E. Insufficient Information: Not enough information was provided
to evaluate the product. When the Product and Design Review
Committee has received additional information, the Committee
will evaluate the product at its next regularly scheduled meeting.
As part of the request for additional information, the Committee
may request a presentation from the manufacturer.

6.3 Water System

6.3.1 Water Pipe
6.3.1.1 Polyvinyl Chloride (PVC) 4” to 10”

A. AWWA: C-900 Minimum Class DR14.

B. Manufacturers:
1. Certainteed Corporation
2 Uponor EIT
3 National Pipe & Plastics
4. North American Pipe
5 Diamond Plastics

6.3.1.2  Polyvinyl Chloride (PVC) 2” to 3”

A. ASTM D 2241, minimum class DR 21

B. Manufacturers
1. Uponor EIT
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2. North American Pipe
3.  Diamond Plastics

6.3.1.3 Ductile Iron (DIP)

6.3.1.3.1 Push-On or Mechanical Joint

A. AWWA: C-151 Minimum Thickness Class 52

B. Manufacturers
1. Griffin Pipe Products
2. U.S. Pipe and Foundry Company
3. Atlantic States Cast Iron Pipe Co
4.  American Ductile Iron Pipe

6.3.1.3.2 Push-On Restrained Joints

A. AWWA: C-150/AWWA:C111 Minimum Thickness Class 52

B. Manufacturers:
1. Griffin Snap-Lok
2. U.S. Pipe Tr-Flex

6.3.1.4 High Density Polyethylene (HDPE)

A. AWWA: C906, PE 3408, Minimum SDR11, Pressure Class 200

B. Manufacturers
1. Chevron
2. Plexco

3. Uponor EIT

6.3.2 Fittings: (Bends, Crosses, Tees and Grade-L ok Offset Glands) Ductile
Iron Only

A AWWA: C-110
B. AWWA: C-153 Compact

C. Manufacturers:

1. Griffin Pipe Products
Tyler Pipe and Foundry Utilities
U.S. Pipe and Foundry Company
Sigma Corporation
Star Pipe Products, Inc.

6.  Pipeline Components, Inc.

6.3.3 Couplings (Transition or Straight) Non-Restrained

akhown
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A Stainless steel bolts and nuts and outside finish heat fused
nylon coating or fusion bonded epoxy coating; minimum 12” long body.

B. Manufacturers
1. Romac 501 Series Long Sleeve
Ford #FC2A Long Sleeve
Ford Ultra Flex
Smith Blair (Rockwell) #442 Long Sleeve
Dresser Style 62

ok~ own

6.34 Water Valves

A Outside finish: heat fused nylon coating or fusion bonded epoxy
coating.

B. Body and Disk: Ductile Iron or Cast Iron

6.3.4.1 Resilient Seated Gate VValves

A AWWA C509

B. Manufacturers

1.  Kennedy (Model KenSeal 11-45714071)
Mueller A-2360 (Resilient Wedge)
U.S. Pipe — Metroseal 250
M & H (Style 4067)
American Flow Control (Series 2500)
Clow Figure F-6100

ok wn

6.3.4.2 Butterfly Valves 14” and Greater

A AWWA C504

B. Manufacturers
1. Mueller — Lineseal 111
2. DeZurik

3. M &H - Style 4500

6.3.5 Fire Hydrants

A AWWA C502

B. Hydrants shall be ordered factory painted yellow per Federal
Standard 595A.

C. Manufacturers
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1. Mueller Centurion A423
2. Kennedy K81D
3. U.S. Pipe Metroflow M-03

Note: Sherwin Williams Kem 400 F75 High Gloss, or McCormick
Polyurethane Modified Alkyd Enamel 33320, Safety Yellow must be
used for on-site touch up painting. Surface preparation, as required, using
power tool cleaning (SPCC-SP3).

6.3.6 Meter Setters 2” (See Appropriate Standard Details)

A. Ball valve inlet and outlet, 15" height, FIP

B. Manufacturers
1. Ford VBB77-15B-11-77
2. Mueller B-2423
3.  AY McDonald 20B715 WWFF 775
4.  AY McDonald 20B715 WDFF 7754

6.3.7 Corporation Stops: % through 1”

A. AWWA/CC taper by Grip Joint, Ball Valve

B. Manufacturers

1. Ford: F-1000-3
Ford: F-1000-4
Mueller: P-2500B, % and 1”
AY McDonald 4701 B-22 34”
AY McDonald 4701 B-22 1~

akhown

6.3.8 Compression Fittings

A. Manufacturers
1. Mueller 110
2. Ford Pack Joint C-84

6.3.9 Tapping Sleeves

Tapping Sleeve — Sleeves must conform to County’s latest application
instructions as specified in Section 4 entitled — Materials Specifications.

6.3.9.1 Fabricated Steel Sleeves with Epoxy Coating and Stainless Steel Bolts and
Nuts

A.  Epoxy coated with stainless steel bolts and nuts

B. Manufacturers
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PwbhpE

Smith Blair (Rockwell Product) #622
J.C. M Industries #412 ESS
ROMAC #FTS 420 SS

Ford FTSC (4” — 30) w/SS bolts

6.3.9.2 M. J. Cast Iron or Ductile Iron Sleeve

A.

Manufacturers

1. Mueller (H-615 for 4” — 24” on Ductile Pipe and H-619 for
4”—12” A/C Pipe)

2. American Flow Control — (Model 2800-A for A/C pipe;
Model 2800-C for 4” — 12” D.I. and PVC pipes; Model
1004 for PVC pipe and 16” and larger D.I. pipe)

3. U.S.Pipe D.I. T-9 MJ Sleeve

6.3.9.3 Resilient Seated Wedge Tapping Valves, AWWA C509

A

B.

AWWA C509

Manufacturers:
1. American Flow Series 2500 Resilient Wedge Valve

2. Mueller T-2360 Resilient Wedge Valve (for 6” — 12” only)
3. Kennedy Model #4950

4. Clow Model F6114

6.3.9.10 Air Release Valves

A

Manufacturers

1.  APCO No. 50

2. Golden Anderson Figure 901
3. ARI No D-040

4 ARI No D-040C

6.3.11 Precast Concrete Vaults

A

Manufacturers

1. Americast

2. Clear Flow Company

3. Contractors Precast Corporation
4.  Hanson Pipe and Products

5. Rotondo Precast

6.3.12  Water Meter Boxes/Vaults

A

Manufacturers

1.

Hi-Density Polyethylene Plastic Box — Carson Industries
Mid-States Plastics

Approval List
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2. DFW Plastics, Inc.

6.3.13 Water Meter Box Frames and Covers

A Manufacturers
1 Ford Monitor MC-24T with Pentagon nut and 1 %” hole.
2 Ford C32T (18” Locking Meter Box and Lid)

3. Ford EXT-1 (18” x 24” Extension Ring)
4. Mueller
5 Bingham & Taylor
6.  Vestal 32-233 #RMC-18L W/SN W/TR (18 Meter Frame
& Cover)
7. Vestal 32-043 #ER-1824 Expanda Ring
8. Vestal 32-256 #Monitor R&C W/SN W/TR (20” Monitor
Ring and Cover)
9. Vestal 32-046 #ER-2024 Expanda Ring
10. Vestal 32-280 #RMCL EX-HVY W/SN W/TR (Extra
Heavy Locking Cover, Touch Read)
11. 32-090 #EX-HVY Monitor R&C W/SN W/TR (Locking
Ring and Cover, Touch Read)
12. Capitol MXB-1241 (24” Monitor Style Meter Frame &
Cover)
13. Capitol MBX ADP (18” Meter Pit Adapter Ring)
14. Capitol MBX C32 (18 Locking Meter Box and Lid)
15. AY McDonald 74Q 32 CT (18 Locking Meter Box and
Lid)
16. AY McDonald 74MX1 Extension Ring

6.3.14  Valve Boxes

A Cast-Iron Slip type only
1.  Manufacturers

a. Sigma

b. Bingham & Taylor

C. Capitol Foundry #564A
d. Star Pipe

e. Vestal

f.

East Jordan Iron Works

5-1/4 Drop Lid 1.5” Skt Water

#8555 10T VIv Box Slip-Type Top
#8555 16T VIv Box Slip-Type Top
#8555 26T VIv Box Slip-Type Top
#8555 24B VIv Box Slip-Type Bottom
#8555 30B VIv Box Slip-Type Bottom
#8555 36B VIv Box Slip-Type Bottom
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6.3.15 Copper Tubing, ASTM B88

A Type K (Soft) % and 1” Service Lines
1. Manufacturers
a. Reading

B. Type K (Hard) 2” and 3” Service Lines
1.  Manufacturers
a. Mueller
b. Cerro

6.3.16 Service Saddles

A 4-Bolt Stainless Steel w/Fusion Bonded Epoxy or Nylon Coat Only

B. Manufacturers

Ford FC 202 Series

Ford FS 202 Series (with e-coat)
Mueller DR2

Smith-Blair, Series 317

Romac Industries, Inc. Style 202N
JCM Industries Model 406

ISR

6.3.17 Pipe Restraints

A Must Be UL Listed and FM Approved

B. Manufacturers
1. EBAAIron, Inc. (Megalug 1100, 1500, and 2000)
2. Star Pipe Products, Inc. (All Grip and Star Grip)
3. Ford Uni-Flange (Series 1500 and 1400)
4.  Sigma One-Lok Retainer Glands for C900/C905 and Ductile
Iron Pipe
Romac Style 611 (PVC Pipe)
6. Romac Roma Grip Wedge (PVC and Ductile Iron Pipe)

o

6.3.18 Flushing Hydrants

6.3.18.1 Below Grade

A. Manufacturers
1.  Kupferle 2” Main Guard Model #85

6.3.18.2 Above Grade

A. Manufacturers
1.  Kupferle 2” Eclipse Model 2
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6.3.19 Sampling Stations

A. Manufacturers
1.  Kupferle Eclipse #88

6.3.20 Casing Spacers

A. Manufacturers
1.  Cascade Style CCS With Style CCES End Seals
2. PSI Model #C8G-2 and Model #C12G-2
3. BMW SS Stainless Steel Casing Spaces

6.3.21 Double Check, Double Detector Check and Reduced Pressure Principle
Devices

A. American Society of Sanitary Engineering Seal Approval

Call Stafford County backflow coordinator at (540) 373-2535 for specific
applications.

6.3.22 Yoke Bars

A. For 5/8” x 3% meter
1. Manufacturers

a. Ford Y-502
b. Mueller H-5020
C. AY McDonald 14-2
B. For 34 meter
1.  Manufacturers
a. Ford Y-503
b. Mueller H-5030
C. AY McDonald 14-3
C. For 1” meter
1.  Manufacturers
a. Ford Y-504
b. AY McDonald 14-4

6.3.23 Yoke Angle Meter Ball Valve for 1” Copper Service Line

A. For 5/8” x 3% Meter
1. Manufacturers
a. Mueller B24273
b. Ford BA94-324W
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C. AY McDonald 4602 by 22 1x %4 x 02

B. For 34" Meter
1. Manufacturers

a. Mueller B24273
b. Ford BA94-324W
C. AY McDonald 4602 by 1x % x 02

C. For 17 Meter
1. Manufacturers

a. Mueller B24273
b. Ford BA94-444W
C. AY McDonald 4602 by 22 1 x 1 x 04

6.3.24 Yoke Angle Double Check Meter Valve for 1” Copper Service Line

A. For 5/8 x 34 Meter
1. Manufacturers

a. Ford HHCA 94-424
b. Mueller P 14466 A
C. AY McDonald 112 3Y2 34

B. For 34 Meter
1. Manufacturers

a. Ford HHCA 94-424
b. Mueller P 14466 A
C. AY McDonald 112 3Y2 34

C. For 1” Meter
1.  Manufacturers
a. Ford HHCA 94-444
b. AY McDonald 112 4Y2 44

6.3.25 Threaded Gate Valve 1” and Smaller

A Bronze Body and Gate, NRS with stainless steel handle

6.3.26  Waterline Marker

A. Manufacturer
1. Carsonite International SCH-2303

6.3.27 Backflow Preventer Box

A. Polyester Enclosure, Heated and Insulated ASSE 1060
B. Manufacturers
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Water and Sewer Standards

1.

EZ Box Model HEz

6.4 Sanitary Sewer System

6.4.1 Gravity Sewer Pipe

6.4.1.1 Ductile lron (DIP)

A.

B.

C.

AWWA C151 Minimum Thickness Class 50

Acid Resistant Interior Lining

Manufacturers

1

2
3
4

Griffin Pipe Corporation (Sewper Coat)

U.S. Pipe and Foundry Company (Protecto 401)
Atlantic States Cast Iron Pipe Company
American Ductile Iron Pipe (Protecto 401)

6.4.1.2 Polyvinyl Chloride (PVC) Pipe

A

B.

6”-15”: ASTM D3034, SDR 35 minimum

187-48”: ASTM F679, wall thickness T-1

Fittings: ASTM D1784

Gaskets: ASTM F477

Manufacturers
1.

RO ~No AW

0.
1.

Certainteed Corporation

Uponor EIT

Charlotte (Fittings Only)

Plastic Trend (Fittings Only)

National Pipe and Plastics Ever-Green Sewer Pipe

North American Pipe ASTM D3034

Multi Fittings (SDR 35, 26 Fittings Only)

Diamond Plastics (Pipe Only)

Vassallo/Syroco ASTM D3034 SDR 35 and 26 (Fittings Only)
Vassallo/Syroco ASTM D1336 SDR 35 and 26 (Fittings Only)
Harco (Fittings Only)

6.4.2. Pressure Sewer Pipe

6.4.2.1 Ductile lron (DIP)

A.

Minimum Thickness Class 52 with Acid Resistant Interior Lining

Approval List
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B. Manufacturers
1. Griffin Pipe Corporation (Sewper Coat)
2. U.S. Pipe and Foundry Company (Protecto 401)
3. Atlantic States Cast Iron Pipe Company (Protecto 401)
4. American Ductile Iron Pipe (Protecto 401)

6.4.2.2 Polyvinyl Chloride (PVC)

A. AWWA C-900 Minimum Class DR14

B. Manufacturers:
1.  Certainteed Corporation
2. Uponor ETI

3. North American Pipe

6.4.2.3 High Density Polyethylene (HDPE)

A. AWWA: C906, PE3408, Minimum SDR11, Pressure Class 200

B. Manufacturers
1. Chevron
2. Plexco

3. Uponor EIT

6.4.3 Manholes: Precast Concrete

A ASTM C478, with Rubber O-Ring Gaskets

B. Manufacturers
1.  Americast
2. Contractor’s Precast
3. Hanson
4.  Frederick Precast Concrete

6.4.4 Manhole Frames and Covers

A ASTM A48, Class 35B, AASHTO M-306

6.4.4.1 Standard Solid Cover

A. Manufacturers

1. East Jordan Iron Works
#00194410 Manhole Frame for Standard Cover
#00194443 Standard Manhole Cover
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2.  Capitol Foundry MH-1682*

6.4.4.2 Watertight Frame and Cover

A. Manufacturers
1.  East Jordan Iron Works
#00194412 Manhole Frame for Watertight Cover
#00194441 Watertight Manhole Cover

2.  Capitol Foundry MH-1682WT*

6.4.5 Manhole Liners, HDPE

A. Manufacturers
1. AgruGrip
2. GSE Studliner

6.4.6 Gaskets and Flexible Manhole Connections

A. Flexible cast-in-place seal or flexible boots installed with
hydraulic pressure after manhole manufacture. Manhole openings
made by hole-formers inserted during manufacture.

B. Manufacturers

1.  Press-Seal Gasket Corp. Model PSX Positive Seal gasket for
Installation in Pre-Casters’ Plants by Factory Trained
Personnel

2.  A-Lok

3. International Precast Supply with Stainless Steel Adjustable
Expansion Ring.

4. NPC Kor-N-Seal SL

6.4.7 Internal Chimney Seals

A. Manufacturers
1. NPC Flex-Rib
2.  Cretex

6.4.8 Manhole Joint Seals

A. O-ring gaskets meeting ASTM C-361 & ASTM C-443.

6.4.9 Manhole Joint Wrap (in addition to O-ring specified above)

A. Manufacturers
1.  Wrapid Seal
2. Butyl-Tite by MultiSeal, Inc.
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6.4.10 Manhole Joint Sealers

A. Butyl Mastic

B. Manufacturers
1. Ram Nek Pioneer 310 Mastic

6.4.11 Waterproof Manhole Inserts

A. Non-Corrodable with self cleaning gas relief and vacuum relief
valves
B. Manufacturers

1.  Rainstopper by Southwestern Packing & Seals, Inc.

6.4.12 Polyethylene Slope Adjusting Ring

A. ASTM D1248

B. Manufacturers
1.  Ladtech Polyethylene Manhole Adjusting Ring Wedge Design
2. Ladtech Polyethylene Manhole Adjusting Ring Flat Design

6.4.13 Saddles
A ROMAC Style CB Sewer Saddle

6.4.14 Manhole Steps

A Manufacturer
1.  American Step Company

6.4.15 Cleanout Cover

A. Manufacturer
1.  East Jordan Iron Works 8555010/06800006
2.  Capitol Foundry WSSC-C/0*
3. Bingham & Taylor #8250

6.4.16 Valves

6.4.16.1 Valves — Plug, Full Port

A Manufacturers
1.  DeZurik Fig 100
2. Clow Eccentric Plug Valve C5413
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6.4.16.2 Valves — Resilient Seated Gate

A AWWA: C509

B. Manufacturers:
1. Mueller A-2360 (Resilient Wedge)
U. S. Pipe — Metroseal 250
M & H Style 4067
American Flow Control (Series 2500)
Clow Figure F-6100
Kennedy Model KenSeal 1l — 4571RSGV

ok wn

6.4.16.3 Valves — Swing Check

A Manufacturers
1.  Golden Anderson Figure 250-D

6.4.17 Backwater Valve For Manhole Vent

A. Manufacturers
1. Josam 67100

6.4.18 Sewage Combination Air/\VVacuum Valve

A. Manufacturers
1. APCO/Willamette Series 440 with flushing connection
2. Golden Anderson Industries Figure 942
3. ARI No D-20SS

6.4.19 Ball Valve 1” or 1 % FIP for LPSS & LPSS House Connections

A. Brass Body, Teflon Seats, Teflon Coated Brass Ball, Stainless
Steel Lever

B. Manufacturers
1. Matco — Norca 759TS

6.4.20 Check Valve 1 ¥4 for LPSS House Connections

A. Brass Body & Flapper, FIP

B. Manufacturer
1. Matco — Norca 530 (300 psi)
2. Matco — Norca 221 (200 psi)

6.4.21 Sanitary Sewer Marker
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A. Manufacturer
1. Carsonite International SCH-2932

6.4.22 Lateral Backwater VValve

A. Diaphram Operated Stainless Steel Knife Valve ASME A112.14.1

B. Manufacturers
1. Smith Floodgate Figure 7140Y

6.5 Water and Sanitary Sewer Systems

6.5.1 Modular Wall Seal

A. EPDM with stainless steel nuts and bolts

B. Manufacturers
1. Link Seal by Thunderline

6.5.2 Vault Doors

A. Type K heavy duty aluminum double leaf door, H20 rated

B. Manufacturers
1. Bilco
2. Halliday

6.5.3 Electrical Coating for Tracer Wire Connections

A. Manufacturers
1. 3M Scotchkote
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SIZING WATER METERS
DEPARTMENT OF UTILITIES STAFFORD COUNTY, VIRGINIA

Business Name: Address of Building:
Project Name: Tax Parcel: Project Number: Type of Use:
Form Completed By: Company:
Name:
Address: Telephone:
I certify that the information on this form is true and correct.
Owner Name (Print) Telephone:
Signature: Date:
Part A
Fixture Value
Fixture 35 psi No. of Fixtures Fixture Value

Bathtub

Bedpan Washers

Combination Sink and Tray

Dental Unit

Dental Lavatory
Drinking Fountain ~ Cooler

Public
Kitchen Sink ¥ Connection
% Connection
Lavatory %" Connection
4 Connection
Laundry Tray %" Connection

% Connection
Shower Head (Shower Only)

Service Sink 15 Connection
¥, Connection
Urinal -Pedestal Flush Valve

-Wall Flush Valve
-Trough (2 Ft. Unit)
Wash Sink (Each Set of Faucets)

Water Closet Flush Valve
Tank Type
Dishwasher > Connection

%+ Connection

Washing Machine  %” Connection
% Connection

1’ Connection

Hose Connection (Wash Down) %”
3/4”

B o NP g w 2w =
coBoRRoBogwiRrvlRVworvNwbrNvNONNRPNMRWE ©

XXX X XXX XXXXXXXXXXXXXXXXXXXXXXX XX
LI 1 1 I e 1 O O 1 T 1 1 O 1 A B

Hose (50 Ft. Wash Down) %

57

Y24 12

Combined Fixture Value Total =
OR
Part B

Q) Domestic Demand (Verification by County Staff) = gpm
(2 Fixed Load = gpm
3) Irrigation Demand (From Data Supplied by Site Engineer) = gpm
4) Total Demand = gpm

(5) Meter Size based on Total Demand
(Verification by County Staff) = =—========

COUNTY USE ONLY: Meter Size Account
Sized By: Date

Appendix — 1
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. . Department of Utilities
Construction Permit Administration 540-658-8630
Field Operations 540-658-8695

Project Information

Project Name: Project Number:
Owner: WatSew Number:
Address: Telephone:

Owners Application

I, , owner of the above project, hereby petition the Stafford County Department of
Utilities for permission to construct water and sewer facilities as shown on the approved project documents. |
certify that all construction will be in strict conformance with the Stafford County Department of Utilities Water
and Sewer Standards and all materials to be used are on the Approved Materials and Manufacturer’s List
contained therein, unless a deviation is specifically approved in the project documents. | also certify that | have
retained , P.E. No , to certify construction and to
provide record drawings.

Signature Date

Water and Sewer Utilities Contractor Information

Company Project Manager or Superintendent
Address: Name:

Office Telephone:

Cell Number:

Inspection Fees

Sewer Permit $ 50. $
Water Permit $ 50. $
Sewer Mains >=8” $150. First 100 Ft Plus feet at $1.50 $
Water Mains >=3 $125. First 100 Ft Plus feet at $1.25 $
Force Mains >=3 $125. First 100 Ft Plus feet at $1.25 $
Internal T.V. Inspection Sewer Mains feet at $1.00 $

Total Fees Due $

Approval

The Stafford County Department of Utilities hereby grants the project owner permission to
construct the water and sewer facilities shown in the approved project documents for the project
identified above. This permit shall become void 12 months from the date of issue if construction
has not started or if construction is suspended for a period of 12 months or more. This permit is
valid only if signed below and receipted by the County Treasurer’s Office in the amount of the
construction fees listed above.

Director of Utilities Date
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COUNTY OF STAFFORD
DEPARTMENT OF UTILITIES
WATER SYSTEM FLOW ANALYSIS APPLICATION

All requests for water system flow information must be in writing. All requests will be
completed within 5 working days after receipt of the request. The following information
must be submitted with the request:

Project Name:

Project Location:

Building Type:

Distance Between Buildings:

Primary Point of Connection:

Secondary Point of Connection:

Attach a vicinity map or accurate sketch indicating the location of the proposed
connection(s) to the existing County water system.

The county will provide computer modeled flows and pressures at the proposed location
based upon the existing pipe network and existing peak day water demands. The design
engineer is responsible for calculating the available flows within the proposed project.
The flow analysis must include the allocation for required domestic demands plus fire
demands. For fire demands, the pressure at the demand hydrant cannot be less than 20
psi and the pressure within the system cannot be less than 10 psi. For domestic demands,
the system must be able to supply a minimum of 43 psi to the first floor of each building
of the proposed project during a peak hour demand. The analysis must be signed and
sealed by a professional engineer.

Requested by:

Firm Name:

Address:

Telephone:

Fax:

Appendix — 3 December 2004
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CONSTRUCTION NOTES

WATER & SEWER

A WATER AND SEWER CONSTRUCTION PERMIT MUST BE OBTAINED FROM THE
STAFFORD COUNTY DEPARTMENT OF UTILITIES AT LEAST 48 HOURS PRIOR TO START
OF WATER AND SEWER CONSTRUCTION, INCLUDING TAPS TO EXISTING LINES.
CONTACT THE DEPARTMENT OF UTILITIES AT 540-658-8630, 48 HOURS BEFORE
BEGINNING WORK ON WATER OR SANITARY SEWER UTILITIES, INCLUDING SERVICE
TAPS.

INSPECTION AND APPROVAL OF ALL WORK AND MATERIALS PERTAINING TO

WATER SHALL BE UNDER THE JURISDICTION OF STAFFORD COUNTY, VIRGINIA.

ALL WATER LINES AND CONSTRUCTION THEREOF SHALL COMPLY WITH THE
STANDARDS AND SPECIFICATIONS OF STAFFORD COUNTY, VIRGINIA AND THE VIRGINIA
DEPARTMENT OF HEALTH. ALL SEWER LINES AND CONSTRUCTION THEREOF SHALL
COMPLY WITH THE STANDARDS AND SPECIFICATIONS OF STAFFORD COUNTY VIRGINIA
AND THE VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY.

USE APPLICABLE STANDARD DETAILS FROM STAFFORD COUNTY WATER AND SEWER
DESIGN AND CONSTRUCTION STANDARDS.

WHEN THE STAFFORD COUNTY WATER AND SEWER DESIGN AND CONSTRUCTION
STANDARDS CONTAINS A PROJECT CATEGORY IN THE APPROVED MATERIALS AND
MANUFACTURERS LIST, ONLY THOSE PRODUCTS SPECIFICIALLY LISTED MAY BE USED.
AFTER A DEPARTMENT OF UTILITIES CONSTRUCTION PERMIT HAS BEEN ISSUED, ALL
CHANGES TO WATER AND SEWER FACILITIES TO BE CONSTRUCTED USING THESE
PLANS MUST BE SUBMITTED TO THE DEPARTMENT OF UTILITIES IN WRITING AND
APPROVED PRIOR TO CONSTRUCTION. CONTACT THE UTILITIES INSPECTION STAFF AT
(540) 658-8630.

THIS PROJECT IS IN THE ____ PRESSURE ZONE. ANY STRUCTURE THAT HAS A FIRST
FLOOR ELEVATION OF LESS THAN ____ WILL REQUIRE A PRESSURE REDUCING VALVE.
ANY STRUCTURE THAT HAS A FIRST FLOOR ELEVATION ABOVE ___ WILL REQUIRE A

BOOSTER PUMP.
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10.

11.

12.

13.

14.

15.

16.

17.

CONTACT THE DEPARTMENT OF UTILITIES CROSS CONNECTION/BACKFLOW INSPECTOR
AT 540-373-2535 TO COORDINATE THE REQUIREMENTS FOR BACKFLOW PREVENTION.
DEVELOPER/OWNER IS RESPONSIBLE TO RESPOND TO MISS UTILITY REQUESTS UNTIL
WATER AND SEWER LINES ARE ACCEPTED BY COUNTY. ANY DAMAGE TO WATER AND
SEWER MAINS MUST BE REPAIRED BEFORE ACCEPTANCE BY THE COUNTY.

THE CONTRACTOR WILL BE RESPONSIBLE FOR DAILY AS-BUILT INFORMATION ON ALL
CONSTRUCTION. ALL LATERALS AND APPURTENANCES WILL BE REFERENCED FROM
THE CLOSEST MANHOLE. THE CONTRACTOR SHALL MAINTAIN DAILY AS-BUILT
DRAWINGS AT THE CONSTRUCTION SITE.

WATER AND SEWER IMPROVEMENTS WILL NOT BE ACCEPTED UNTIL THE COUNTY
APPROVES AS-BUILT DRAWINGS.

ALL SERVICES INTERRUPTIONS TO EXISTING WATER AND SEWER CUSTOMERS SHALL
BE APPROVED BY AND COORDINATED WITH THE UTILITY INSPECTOR. ALL SERVICE
INTERRUPTIONS TO EXISTING CUSTOMERS WILL REQUIRE A MINIMUM OF 48 HOURS
NOTICE. CERTAIN SERVICE INTERRUPTIONS MAY REQUIRE WORK AT NIGHT.

ALL BACTERIOLOGICAL SAMPLES OF WATER LINES SHALL BE TAKEN BY DEPARTMENT
OF UTILITIES PERSONNEL. A MINIMUM OF 48 HOURS NOTICE IS REQUIRED TO
SCHEDULE THESE SAMPLES.

PVC WATERLINES UP TO 10” DIA MAY BE USED IN NON-PAVED AREAS. PVC WATERLINES
SHALL BE CLASS 200 (SDR-14) POLY-VINYL CHLORIDE PIPE MEETING THE
REQUIREMENTS OF AWWA C900. WATER PIPE OVER 10” AND ALL WATER PIPE IN PAVED
AREAS SHALL BE DUCTILE IRON (CLASS 52) PIPE MEETING THE REQUIREMENTS OF
AWWA C151 WITH PUSH-ON OR RESTRAINED MECHANICAL JOINTS. DIP MUST BE POLY
ENCASED. PVC PIPE SHALL BE INSTALLED WITH INSULATED 10 GAUGE SOLID COPPER
TRACING WIRE SECURED TO THE TOP OF THE PIPE. ALL PIPE SHALL HAVE BLUE
WARNING TAPE BURIED 1’ BELOW GRADE OVER THE TOP OF THE PIPE.

ALL WATER MAINS SHALL HAVE MINIMUM 42" COVER.

ALL SEWER PIPE AND FITTINGS 4” THROUGH 15” DIAMETER SHALL MEET ASTM D3034,
SDR 35, MINIMUM. ALL SEWER PIPE AND FITTINGS 18" THROUGH 40" DIAMETER, SHALL

MEET ASTM F679, WALL THICKNESS T-1, MINIMUM.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

ALL SEWER LINES UNDER PAVEMENT SHALL HAVE A MINIMUM OF 48" COVER. ALL
SEWER LINES INSTALLED IN EASEMENTS WITH NO VEHICULAR TRAFFIC SHALL HAVE A
MINIMUM OF 42" COVER.

DUCTILE IRON SANITARY SEWER PIPE SHALL HAVE INTERIOR LINING OF SEWPER COAT
OR EQUAL AND BE POLY ENCASED, UNLESS NOTED OTHERWISE.

ALL MANHOLES IN PAVED AREAS, KEPT LAWNS AND OTHER GREEN AREAS SHALL HAVE
STANDARD FRAMES AND SOLID COVERS UNLESS NOTED OTHERWISE. ALL OTHER
MANHOLES SHALL HAVE WATERTIGHT FRAMES AND COVERS UNLESS NOTED
OTHERWISE.

ALL MANHOLES SHALL HAVE FRAMES BOLTED TO CONE.

TAPERED ADJUSTING RINGS SHALL BE USED TO ADJUST THE SLOPE OF THE MANHOLE
FRAME AND COVER TO THE SLOPE OF PAVEMENT.

ALL MANHOLES SHALL HAVE INTERNAL CHIMNEY SEALS INSTALLED.

A WATERPROOF MANHOLE INSERT IN CONFORMANCE WITH DETAIL 3.2.3-3 SHALL BE
INSTALLED IN EACH MANHOLE WITH A STANDARD FRAME AND COVER.

A CLEANOUT COVER ASSEMBLY IN CONFORMANCE WITH DETAIL 3.3.3-3 SHALL BE
INSTALLED ON EACH SEWER LATERAL CLEANOUT.

THERE SHALL BE A 10° HORIZONTAL SEPARATION BETWEEN WATER LINES AND SEWER
LINES, AND A VERTICAL SEPARATION OF 18" BETWEEN THE BOTTOM OF THE WATER
MAIN AND THE TOP OF THE SEWER. THIS APPLIES TO HOUSE SEWER LATERALS ALSO.
ALL WATERLINE AND SEWER SELECT BACKFILL, STRUCTURAL BACKFILL, AND PIPE
BEDDING MATERIAL SHALL BE COMPACTED TO 95% VTM-1 MAXIMUM DRY DENSITY. ALL
CONTROLLED FILL IN TRENCHES UNDER PAVEMENT SHALL BE COMPACTED TO 95%

VTM-1 MAXIMUM DRY DENSITY.
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CONSTRUCTION NOTES (ABRIDGED)

WATER & SEWER

A WATER AND SEWER CONSTRUCTION PERMIT MUST BE OBTAINED FROM THE
STAFFORD COUNTY DEPARTMENT OF UTILITIES AT LEAST 48 HOURS PRIOR TO START
OF WATER AND SEWER CONSTRUCTION, INCLUDING CONNECTIONS TO EXISTING LINES.
CONTACT THE DEPARTMENT OF UTILITIES AT 540-658-8630, 48 HOURS BEFORE
BEGINNING WORK ON WATER OR SANITARY SEWER UTILITIES, INCLUDING SERVICE
TAPS.

INSPECTION AND APPROVAL OF ALL WORK AND MATERIALS PERTAINING TO

WATER SHALL BE UNDER THE JURISDICTION OF STAFFORD COUNTY, VIRGINIA.

ALL WATER LINES AND CONSTRUCTION THEREOF SHALL COMPLY WITH THE
STANDARDS AND SPECIFICATIONS OF STAFFORD COUNTY VIRGINIA AND THE VIRGINIA
DEPARTMENT OF HEALTH. ALL SEWER LINES AND CONSTRUCTION THEREOF SHALL
COMPLY WITH THE STANDARDS AND SPECIFICATIONS OF STAFFORD COUNTY, VIRGINIA
AND THE VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY.

USE APPLICABLE STANDARD DETAILS FROM STAFFORD COUNTY WATER AND SEWER
DESIGN AND CONSTRUCTION STANDARDS.

WHEN THE STAFFORD COUNTY WATER AND SEWER DESIGN AND CONSTRUCTION
STANDARDS CONTAINS A PROJECT CATEGORY IN THE APPROVED MATERIALS AND
MANUFACTURERS LIST, ONLY THOSE PRODUCTS SPECIFICIALLY LISTED MAY BE USED.
AFTER A DEPARTMENT OF UTILITIES CONSTRUCTION PERMIT HAS BEEN ISSUED, ALL
CHANGES TO WATER AND SEWER FACILITIES TO BE CONSTRUCTED USING THESE
PLANS MUST BE SUBMITTED TO THE DEPARTMENT OF UTILITIES IN WRITING AND
APPROVED PRIOR TO CONSTRUCTION. CONTACT THE UTILITIES INSPECTION STAFF AT
(540) 658-8630.

THIS PROJECT IS IN THE ____ PRESSURE ZONE. ANY STRUCTURE THAT HAS A FIRST
FLOOR ELEVATION OF LESS THAN ____ WILL REQUIRE A PRESSURE REDUCING VALVE.
ANY STRUCTURE THAT HAS A FIRST FLOOR ELEVATION ABOVE ___ WILL REQUIRE A

BOOSTER PUMP.
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10.

11.

12.

13.

14.

15.

CONTACT THE DEPARTMENT OF UTILITIES CROSS CONNECTION/BACKFLOW INSPECTOR
AT 540-373-2535 TO COORDINATE THE REQUIREMENTS FOR BACKFLOW PREVENTION.
DEVELOPER/OWNER IS RESPONSIBLE TO RESPOND TO MISS UTILITY REQUESTS UNTIL
WATER AND SEWER LINES ARE ACCEPTED BY COUNTY. ANY DAMAGE TO WATER AND
SEWER MAINS MUST BE REPAIRED BEFORE ACCEPTANCE BY THE COUNTY.

THE CONTRACTOR WILL BE RESPONSIBLE FOR DAILY AS-BUILT INFORMATION ON ALL
CONSTRUCTION. ALL LATERALS AND APPURTENANCES WILL BE REFERENCED FROM
THE CLOSEST MANHOLE. THE CONTRACTOR SHALL MAINTAIN DAILY AS-BUILT
DRAWINGS AT THE CONSTRUCTION SITE.

WATER AND SEWER IMPROVEMENTS SHALL NOT BE ACCEPTED UNTIL THE COUNTY
APPROVES AS-BUILT DRAWINGS.

A CLEANOUT COVER ASSEMBLY IN CONFORMANCE WITH DETAIL 3.3.3-3 SHALL BE
INSTALLED ON EACH SEWER LATERAL CLEANOUT.

THERE SHALL BE A 10° HORIZONTAL SEPARATION BETWEEN WATER LINES AND SEWER
LINES, AND A VERTICAL SEPARATION OF 18" BETWEEN THE BOTTOM OF THE WATER
MAIN AND THE TOP OF THE SEWER. THIS APPLIES TO HOUSE SEWER LATERALS ALSO.
ALL WATERLINE AND SEWER SELECT BACKFILL, STRUCTURAL BACKFILL AND PIPE
BEDDING MATERIAL SHALL BE COMPACTED TO 95% VTM-1 DENSITY. ALL CONTROLLED

FILL IN TRENCHES UNDER PAVEMENT SHALL BE COMPACTED TO 95% VTM-1 DENSITY.
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Water and Sewer-Notes-Administrative

1. Final Inspection

a. At the completion of this project, the developer or engineer responsible for
construction shall notify the Public Utilities Administrator, in writing, that the
work has been completed and request a final inspection. This request shall
include the requirements of Note 2.

b. On receipt of the request for final inspection, the Administrator shall make a final
comprehensive inspection of the constructed facilities, examining in detail for
conformance of the work with approved plans and specification, alignment of
sewer lines, infiltration leakage, workmanship, operation of equipment and other
factors to the satisfaction of the Administrator and the best interest of the County.

c. It shall be required that a responsible representative of the developer accompany
the Administrator or his designee on the final inspection. The developer shall
furnish whatever is necessary for conducting the final inspection.

d. Deficiencies, which are found to exist during the final inspection, shall be pointed
out to the developer. Subsequent to the inspection, the developer shall be
furnished, in writing, a summary of the deficiencies found, the correction of
which is required. On notification that all construction deficiencies have been
completed, the Administrator shall re-inspect all such work.

2. Acceptance by County of Completed Facilities

a. The Administrator shall accept newly constructed water and sanitary sewer
service facilities to become a part of the public utilities system of the County,
upon satisfaction of the following conditions.

1. That, in the opinion of the Administrator, all requirements of Note 1 have
been fulfilled or the developer has made arrangements satisfactory to the
Administrator to have them fulfilled.

2. A set of record drawings meeting the requirements of Note 3 has been
submitted and approved by the Administrator.

3. That all matters relative to specific contracts between the developer and
the County are in order.

4. That payment has been made by the developer for all fees relative to
applications and inspections.

5. That a civil engineer registered as a Professional Engineer in the State of
Virginia certifies that the work has been completed in accordance with
the approved plans and specifications.

6. That explicit understanding exists between the developer and the
Administrator that the developer shall be responsible for and obligated to
correct any deficiencies in construction for a period of one year from the
date of acceptance of the facilities by the County. This condition shall be
stipulated in the written form of acceptance issued by the Administrator.
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b. Acceptance of the newly constructed facilities, when approved by the
Administrator shall be made, in writing, to the developer responsible for the
construction. The issuance of the written forms of acceptance of any such
facilities shall constitute and irrevocable agreement between the developer
responsible for construction and Administrator that the Board of Supervisors,
acting for the County and any of its officers, agents, servants, or employees, shall
be saved harmless by the developer from liability and responsibility of any nature
and kind for the cost of, or payment on, labor and equipment used in construction
of the accepted facilities or on account of any patented or unpatented invention,
process, article or appliance manufactured for, or used in construction with, or the
intended operation of, the accepted facilities.

c. Certificate of occupancy permits will not be issued for any buildings within the
development until the water and sewer facilities have been accepted in accordance
with this note.

3. Record Drawings

a. A complete set of Record Drawings and corrected key sheets shall be submitted
by the developer responsible for the construction upon completion of construction
and at least one week prior to the anticipated occupancy of any building within
the project. Record drawings must be determined by actual field survey and
sealed by the responsible surveyor or engineer shall be on each sheet, “I hereby
state, to the best of my knowledge and personal belief, that the work shown on
these plans was constructed to the direction and grades shown and are either
installed within the Public right-of-way or properly recorded easements dedicated
to Stafford County.” The record drawings shall show all revisions, substitutions,
variations, omissions, and discrepancies made or discovered during construction
concerning location and depth of utilities, piping, manholes, pumps, and other
facilities. Revisions shall be made and shown on all drawing views with actual
dimensions established to permanent points. The contractor shall keep daily as-
built work plans at the construction site and shall furnish them to the design
engineer or record drawing preparation.

The record drawings shall show, but may not be limited to, the following:

1. Water Line Construction:

a. Scale accuracy location in plans of the line and all installed valves
and fittings, such as elbows, tees, crosses and reducers, and all
cradle encasements or special construction.

b. Exact measurements to show positive locations shall be taken from
at least two reasonably adjacent and available, fixed and permanent
objects, such as fire hydrants, centers of sanitary or storm sewer
manhole casting covers, corners or lines extending from buildings,
power poles, etc.

c. Type and sizes of all pipes.
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2. Sewer Line Construction:

a. Scale accuracy location of manhole inverts and top casting
elevations and numerical notations of the exact elevations of same
as determined by field survey after construction. Elevations shall
be in datum of the County.

b. Scale accuracy indication of lengths and grades and direction of
lines between manholes and numerical notations of the exact
length and grades, as determined after construction.

c. Scale accuracy location of concrete cradles, encasements or special
construction.

d. Location of house services by measurement form the manhole
immediately downgrades.

e. Type and sizes of all pipes

3. Wastewater treatment facilities and pumping stations, water pumping
stations, all other comparable construction and building structures:

a. As-built plans and specifications shall accurately indicate all
approved deviations from or changes in locations or type of
equipment installed and material used.

b. Accurate listings of the name of the manufacturer of all operating
equipment installed, together with model or style numbers, ratings,
capacities and other pertinent information shall be provided as part
of the record plans on the project.

c. At least three (3) complete sets of operation and maintenance
manuals for all operating equipment, materials and the installation
thereof, required by the project specifications which are approved
by the Administrator, shall be provided as part of the record
drawings on the project.

4. When the record drawing information differs from the approved construction
plans, a design analysis for the existing conditions may be required.

5. After the record drawings are approved in writing by the Department of
Utilities, a set reproducible Mylar and two blue line prints shall be submitted.
Projects that include water and/or sewer facilities, which are located within a
VDOT right-of-way, will require four additional sets of blue line prints for
the remain-in-place permit.

Appendix — 7 3



	StandardDetails.pdf
	1_4_1_1.pdf
	1_4_1_2.pdf
	1_4_1_3.pdf
	1_4_1_4.pdf
	1_4_1_5.pdf
	1_4_1_6.pdf
	1_4_1_7.pdf
	1_4_1_8.pdf
	1_4_1_9.pdf
	1_4_1_10.pdf
	1_4_1_11A.pdf
	1_4_1_11B.pdf
	1_4_1_11C.pdf
	1_4_1_12.pdf
	1_4_2_1.pdf
	1_4_2_2A.pdf
	1_4_2_2B.pdf
	1_4_2_3.pdf
	1_5_1_1.pdf
	1_5_2_1.pdf
	1_5_2_2.pdf
	1_5_2_3.pdf
	1_5_2_4.pdf
	1_5_3_1.pdf
	2_2_1_1.pdf
	2_2_2_1.pdf
	2_2_2_4.pdf
	2_2_2_5.pdf
	2_2_2_6.pdf
	2_2_2_7.pdf
	2_2_2_8.pdf
	2_2_3_1.pdf
	2_3_1_1.pdf
	2_3_1_2.pdf
	2_4_4_1.pdf
	2_4_4_2.pdf
	2_4_4_3.pdf
	2_4_4_4.pdf
	2_4_4_6.pdf
	2_4_4_7.pdf
	2_4_5_1.pdf
	2_4_5_2.pdf
	2_5_1_1.pdf
	3_1_2_1.pdf
	3_2_1_1.pdf
	3_2_1_2.pdf
	3_2_1_3.pdf
	3_2_1_4.pdf
	3_2_1_5.pdf
	3_2_2_1.pdf
	3_2_3_1.pdf
	3_2_3_2.pdf
	3_2_3_3.pdf
	3_2_3_8.pdf
	3_2_5_1.pdf
	3_3_3_1.pdf
	3_3_3_2.pdf
	3_3_3_3.pdf
	3_3_3_4.pdf
	4_2_5_1.pdf
	4_2_5_2.pdf
	4_3_1_1.pdf
	4_3_1_2.pdf
	4_3_1_3.pdf
	4_4_1_1.pdf


